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JlaGopaTopna podora Nel

Tema: BusHaueHHs1 peaJibHOI MPOIYCKHOI 3IaTHOCTI Mepe:xi

Merta poboTu:

HalyTu HaBM4OK BU3HAYEHHS PEaIbHOI MPOITYCKHOI 3IaTHOCTI MEPEXI.

Teopernuni Bitomocri

PeanibHa mpomycKkHa CIIPOMOYKHICTh MEPEXK 3aJIC)KUTh BiJl 0€3/1141 YUHHUKIB 1 4aCTO
€ BWIIAJKOBUM TMapaMeTpoM. TUIbKM y CHHXPOHHUX MeEpekax Iepeaadl JaHuX,
BUKOPHUCTOBYBAaHUX B LUPPOBIA TenedoHii, MPOMyCKHa CIPOMOXKHICTD MEpEexXi €
(1KCOBaHOIO BEJIMYMHOIO, MPOTE pEalbHO 3a HASBHOCTI NMOMMUJIOK Iepejnadl MpoImycKHa
CIIPOMOXHICTh MO€ OyTH 110 HI>KUOIO.

Po3rissHeMO YMHHHMKHM, IO BIUIMBAIOTh HAa MPOIMYCKHY CIPOMOXKHICTH MEpexi
Ethernet i mogiOHuX Mepex 3 KoMyTaIi€eo GperMiB.

YMHHUKHY, 110 BIVIMBAOTH HA NPONYCKHY 34aTHICTh Mepexi.

HaiiGip1ioro nomupeHHs: B Mepekax nepeiadi JaHuxX HaOyJlId CTaHAapTH, 10 HeE
MIATPUMYIOTh TapaHTli SKOCTI mnepedadi. SICKpaBUM MpPUKIAIOM MOXe OyTH Mepexa
Ethernet, B skiii Hemae HiISIKUX MEXaHI3MIB rapaHTyBaHHs IIBUIKOCTI mepenadi, i, Kpim
TOr0, HEMA€ MEXaHI3MIB TapaHTyBaHHS 4Yacy OYIKYBaHHS Tepe] IMepeadyero 4eproBOro
MaKeTy 1 MEXaHI3MIB YHUKHEHHsS KOH(QIIKTIB mpu mnepeaadi. Bci ydyacHHku OOMIHY B
MepeXi TMpaloTh y BUIAJKOBOMY pEXHMI, OTKE, 1 MapaMeTpu, IO OIUCYIOTh
MPOIMYCKHY CIPOMOXHICTh, OyAyTh BUIIAJKOBUMH BETUYMHAMU. TaKUM UYWHOM, MOXHA
MPUBECTU JIUIIE CTATUCTUYHO YCEpPEAHEHI mMapameTpu Mepexi. Po3risHeMo OCHOBHI
YHMHHWUKH, [0 BIUTUBAIOTH HA MPOAYKTUBHICTh MEPEXKI.

®izMyHa rpaHUYHA WBUAKICTb Nepesavyi.

Haii6inbIn momupeHoro Ha croroaui € mepexa Ethernet 100 Moit/c Ha 6a3i MigHOT
Butoi napu. CrnpoOyeMo NpuOIU3HO BU3HAYUTHU TPAHUYHY IIBUAKICTH B LIA MEpexi 3a
JTAHUMU 3 BUKOPUCTAaHHSIM npoTokoiy TCP.

100000000 6it/c/8 = 12500000 6Gaiit/c. - 1€ TpaHUYHA MaKCUMaJIbHA IIBHUJIKICTh B
IYTJIEKCHOMY KaHalli, [0 HEe BpaXxOBYE TUMUYACOBOTO 3a30py MIXK MaKeTaMu 1 ciIy>k00BUM

OaiiTom 3arojoBkiB. BTpatu Ha 3a30pu ckiaaamTh npudbauzHo 5%, TOOTO peanbHa
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mBUAKICTh ckiaaae 12500000 6aiit/c * 0.95 = 11875000 6aiit/c. Kpim Toro, Ha KOXHUX
1500 o6ant indopmanii (crangaptauit MTU), inkancynsoBaHoi y ¢peiim Ethernet,
noBonuThes 16 OaiitiB 3aronoBka Ethernet. ami, B 1500 Oaiitax MiCTUTBCS SK MiHIMyM
onuH IP 3aromoBok 1, mBuale 3a Bce, onuH | CP 3aronosok, Tooto 20+20=40 6aiiT, ToOTO
56/1516*100%=3.7%. Otxe, B 17IcaTbHOMY BUMNAJKY OTPUMYEMO
11875000*0.963=11435625 6Gaiit/c 3a nanumu, To0TO0 11.4 MGaiit/c. Lle, mpupoaHo, s
BUIAJKY, KOJM B MEPEXKl «IOJAOPOKYIOTb» TUIBKM MaKeTH MaKCHUMAaJbHOTO PO3MIpY.
[Ipote, AKIIO po3Mip MaKeTy MEHIIHNI, TO Ha HHOTO JOBOJUTHLCS OLIbINE B MPOIEHTHOMY
BIJIHOIIIEHHI1 CTY>KO0BHX JaHUX 1 peaJibHa MBHUAKICTh 32 JAHUMHU OyJi€ HUKYE 00UMCICHOT
HaMH{ BEJIMYUHHU.

PiBeHb IOMMWJIOK B KaHaJIi nepeaayi JaHUX.

[Ipy mneBHOMY piBHI TOMUJIOK TMpale3/laTHICTh MEpPEeXl He BTPAYAEThCS, a
B1I0OYBA€ThCSl 3HWKEHHS peallbHOI IMIBUAKOCTI Tepefadl JaHUX, OCKUIBKM 4YacTo MpH
nepeaayi TaHuX BUKOPUCTOBYETHCS MOTOKOBUH mpoTokod TCP, 1o 3a6e3neuye NoBTOPHY
nepeaady BTpadeHux AaHux. [Ipore, yuM Bulle piBeHb MOMWIOK B KaHajl, TUM OljbIle
yacy BTpPAYyaeThCsl Ha MOBTOPHY IepeAady 1, BPELITI-PEIIT, MPOIyCKHA CIIPOMOKHICTb
nagae q0 Hyna. Jns maketnux mporokoniB (UDP, ICMP, 1 moai6Hi) BTpaTu B KaHall €
KaTacTpOpIYHUMHU, OCKUIBKM HE BHUKOPHUCTOBYIOTHCA HISKI MEXaHI3MHU YIPaBIIHHSA
TOTOKOM JaHHX. J[JI1 CHHXPOHHHX MEPEeX PiBeHb MOMUIOK B KaHami 107 € HopMabHUM,
10 — apapiitaum. Jas TCP/IP Mepesk BUMOTH AEIIO HIDKYI. 32 HOPMATbHHUI BBAKAETHCS
piBenb mommnok 10, kpurnanuit 107, apapiitanii — 107,

3aBaHTa)KeHHS Mepexi C/Iy>KOOBUMHU JAHUMH.

AHTTINCHKUI TepMiH 1)1 TAHOTO YMHHHMKA 3BYy4uTh sk Network overhead. [lanwmii
YUHHUK MO>KHA PO3JUIMTH Ha JIBl CKJIQJOBI: Meplia — JOBXKHHA CIY>KOOBHX 3arojiOBKiB
nakety naHux. lle BIIMBae Ha MPOIYCKHY CIPOMOKHICTh 0€3MOCEepeHbO, SIK BHJIHO 3
MIPUBEJCHUX BHIIE PO3PaXyHKIB T'PaHUYHOT MIBHIKOCTI Tiepeaadi ganux. Hanpukmnazn, nmpu
nepesadl IHTEPaKTUBHUX JaHUX MO MPOTOKoJdy telnet kokHa HaTWCHyTa Ha TEpMiHAMI
KJIaBillla TIEPENAa€Tbcs OKPEMHUM TIAKeTOM, YHACTIOK 4YOro peajilbHa TIPOITyCKHA
CIIPOMOXHICTh 32 JaHUMU cKJiajae meHiie 1%. [pyra ckinagoBa — JaHi pi3HUX CIIyKOOBHX
MepexkeBUx MporokoiniB. Hampuknan, mepexi Ha ocHoBl mpotokoiny NETBIOS nyxe

AKTUBHO BHKOPHCTOBYIOTh IIUPOKOMOBHI maktu (broadcast) majis aHOHCYBaHHS 1 3amuTy
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JOCTYITHOCTI MEpEKEBUX CepBiCiB. K0 He mnpuidMaTh JOJATKOBUX 3aXOJIB IO
0OMEXEHHIO po3MoBCIopKeHHs broadcast makeTiB, BOoHH MOXYTh «3'icTi» 10 30% cmyru
npormyckadds mepexi 10 MOit/c. [laHuii YMHHMK BU3HAYAETHCSA SK THUIIOM CEPBICIB,
BUKOPUCTOBYBAaHUM B MEPEXKi, TaK 1 KUIBKICTIO POOOYMX CTaHII B CErMEHTI MEpexi.
Came TOMy HE PEKOMEHIYEThCS BUKOpHUCTOBYBaTH Outbmie 200 poOounx CTaHIN B
KoMyToBaHOMY cermeHTi 100 MOiT/c 1 He peKOMEHIYEThCS BUKOPUCTOBYBATH MPOTOKOJ
NETBIOS B «uncTomMy BUTJISAI1». PeKOMEHIY€eThCs BUKOPHUCTOBYBATH CTEK MPOTOKOJIIB
TCP/IP i no HpOTO MIpUB's3yBaTH Ci1y>’k0M Mepex Windows.

Y Mepekax 13 3aralbHUM CEpEIOBHINEM Iiepenadi, Hanpukiaa, B Ethernet na
Koakciami abo Ha koHieHTparopax (hub) BHCOKe 3aBaHTaKEHHS MEpPEKi BUKIHKAE
KOHQJIIKTH JocTyny Jo cepenoBumia nepenaui (collisions), tobro cutyamii, koiu
OJIHOYACHO TOYMHAIOTh TEepenaBaTH ACKUIbka NpUCTpoiB. [Ipy 1bOMY MakeT JaHUX HE
BTpAua€ThCs, a 3aTpUMYyeEThcs B Oydepl mnepenadi, IO MNPU3BOAUTH JI0 «M'SIKOTO»
3HIDKCHHS IIBHJKOCTI Mepenadi 10 piBHSA 3aBaHTaxkeHHs Oim3bko 50% BiJ 3aralibHOi
cMyru nponyckaHHs. [Ipu Ou1bIoMy piBHI 3aBaHTaKEHHSI MOKE 3'SIBUTHCS 1CTOTHA BTpaTa
MAKeTIB 3a paxyHOK IepenoBHEeHHs OydepiB nepenaui. [IpuponHo, 1e BigOyBaeTbes
TUTBKH Y pa3l BUKOPUCTAHHS TMPOTOKONIB 0€3 MEeXaHI3My YIPaBIIHHSI TOTOKOM.
Hanpukiazn, MexaHi3M MOTOKOBUX COKETIB IMPOCTO OJIOKYE MPOLIEC, JaH1 IKOTO HE BCTUTIIN
NOKUHYTH Oydep, 3armodiraroym TakuM YMHOM TIEpeNoBHIOBaHHIO Oydepa nepegayi.

3araJjibHe 3aBaHTa)KeHHA Mepexi.

AHani3youd JaHUN YWMHHUK, OyJb-IKUU KaHald 3B'A3KYy 3pY4YHO PO3IJIAIATH SIK
NesAKy «TpyOy» 3 TICBHOIO IIPONYCKHOI CIIPOMOXKHICTIO (JiaMeTp Ha IIBUIKICTH
PO3MOBCIO/IKEHHST ), & TAKETH JIaHUX — SIK JIesKa 3epHUCTA CUIlKa pedoBuHa. [IpupoaHo, 1o
yepe3 TpyOy MOXKe MPOKUAATHCS IIIKOM KOHKPETHAa KUIBKICTh PEYOBHMHU 3a OJIMHUIIIO
yacy. Taka aHajoris IJIKOM CIpaBeauBa JUIs HEKOMyToBaHuX Mepex Ethernet, ms
CUHXPOHHHUX 1 aCUHXPOHHUX KaHaJIIB TOYKA-TOYKa, JJIA MOPTIB Mapuipytuzatopis. [is
KOMYTOBaHUX MEPEX CUTYyallis ACLIO 1HIIA. SIKIIO0 MPOIYyKTUBHICTE KOMYTYIOUOI MaTpHUIll
JI03BOJISIE TIPAITIOBATH BCIM TOPTaM KOMYTAToOpa 13 «IIBUAKICTIO APOTY», TO Tpadik Mix
JIBOMa OKPEMUMH MOpTaMH a0COIOTHO HE BIUIMBAE Ha poOOTY OCTAHHIX MOPTIB, 1HAKIIE
JOCSITITA TPAHWYHOI MPOITYCKHOI 3AaTHOCTI MATPHIll IMIBUAKICTh 3HM)KYBATHUMETHCS IS

BCIX MOPTIB KOMYTaTOpa.



Jlns Mepex 3 MapuipyTU3aTopaMu HeoOX1IHO BUKOPHUCTOBYBATH X04U OU MiHIMaJIbH1
MEXaHI3MH yIPaBJIiHHSA TOTOKOM IIPH Iiepeaadi mo 0a30BoMy IpoTokoy (Hampukian, |P)
1HAKIIe BTpaTa MakeTiB HEMUHYYa. YSBITH COO1 CUTYyaIlil0, KOJIM Y MapIIpyTU3aTopa OJuH
nopt 100 M6it/c, a iHmmit — 64 K6it/c. JlaHi, 1110 TPUXOIATh 3 MIBUIKICHOTO TOPTY HISK
HE 3MOXYTh B TOMY JX TEMIIl NepeaBaTHCS B JAPYTUil MOPT, OTXKE MapIIPyTH3aTOP
MOBHUHEH TMEpeNaTH JpKepeny MakeTiB MOBIIOMJICHHS, 1o Oydepu 3amoBHEHI 1 JHKEpeso
JAaHUX TTOBUHHE TMMYAaCOBO MPUIMHUTHU Tepeaady. Taki MiHiMaabHI (PYHKIIT yIIpaBIiHHS
notokoM |P makeriB 3akmaneni B mpotokona ICMP. Otxe, mpomyckHa CHPOMOXKHICTh
MEPEeX 3 MapIIPyTOM BU3HAYAETHCA MPOIYCKHOIO CIPOMOXKHICTIO BIAMOBIIHOTO MOPTY
MapIIpyTU3aTopa 1 Ioro 3aBaHTAKEHHSIM.

3aTpUMKHU B Mepexi.

3aTpUMKU B MEpexXi, Ha MEepIIUd MOIJIsiA, HE MOBHUHHI BIUIUBATH Ha IMPOITYCKHY
3/1aTHICTh, IPOTE L€ CIPABEIMBO TIIbKU JJII MPOTOKOIIB O€3 yIpaBIiHHS MOTOKOM. Y
pasi, KoJiu HeOoOX1THO YeKaTH IMiITBEPKEHHSI OTPUMAHHSI MIEBHOI MOPIIT JaHUX, MEePI HixK
nepeaBaTd HACTYIHY MOPLII0, 3aTPUMKM ICTOTHO BIUIMBAIOTh Ha IIBUIKICTH Iepenadi
JaHUX MiX Mapol0 MOTOKOBHUX COKETiB. Hampukiazd, CymyTHUKOBHI KaHal 3 MPOITyCKHOIO
cripomoskHicTio 10 M6it/c 1 3arpumkoro 600 Mc 11 mapu COKETIB JacTh BChOTO OIS
1 M6it/c. 3BUyaiiHO, SIKILIO KaHal BUKOPUCTOBYETHCS JEKIIBKOMAa COKETaMHU, TO BIH MOXE
BUKOpUCTOBYBaTuCs Ha Bci 100%.

Kpim Toro, 3arpumku Bumie 250 MC TOMITHI KOPUCTyBadaM 1HTEPAKTUBHUX
3aCTOCYBaHb 1 ICTOTHO MOTIPIIYIOTh Cy0'€KTUBHY SIKICTh F'OJIOCOBOTO 3B'SI3KY.

[TpuBeneH1 BUIlle YUHHUKU € OCHOBHMMH, ajie CIIUCOK He € BuuepnHuM. Tak, yacro,
MapuIpyTHU3aTOpH MOXYTb HE CHpPaBISATHCS 3 THOBHUM 00'eMoM Tpadiky 3a paxyHOK
HEJIOCTATHBOI MMPOIYKTUBHOCTI IIMHU, MaM'sIT1 1 IpoLiecopa.

BumMiproBaHHS NPONYCKHOI CIPOMOKHOCTI Mepe:xi.

OCKUIBKM TPOIYCKHA CIIPOMOXHICTh MEpEXl 3aJeKUTh BiJ BEIUKOI KUIBKOCTI
YUHHUKIB, OUIBIICTh 3 SKHUX HOCHUTHh BHUIIQJKOBHM XapakTep, TOYHUN pPO3PaxyHOK
MPOIMYCKHOI CHOPOMOKHOCTI BENbMHU CKJIagHUK. Tomy Habarato mnpocCTilie 3MIpsTH
peanbHy MPOMYCKHY CIPOMOKHICTh MEPEXi eKCIepUMEeHTaIbHO. TyT Cllii BpaxoByBaTH,
10 MPOMYCKHA CIPOMOXHICTh 3aJI€KUTh 1€ 1 BiJl THUILY BUKOPHUCTOBYBAHOTO MPOTOKOIY.

Y TCP/IP mepexax HE0oOXiHO OKpEMO BHUMIPIOBATH MPOIMYCKHY CIIPOMOYKHICTh IO JIBOX
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TpaHcnopTHUX npoTtokoiax — TCP 1 UDP. BapTto Tak caMo BiJ3HA4YMTH, IO HE 3aBXKJIU
JIOCTYITHE YIPaBJIIHHS 1 HaBITh OIlIHKA 3aBaHTAXKCHHS BCIMA BY3JIaMH MEPEXI MO IUIIXY
PO3MOBCIOKEHHS TTAKETIB.

Hacamnepen HEoOXiTHO OIIHUTH 3aTPUMKH B KaHajl 3B'A3Ky 1 PiBEHb BTpaTH
MAKEeTiB 3a JIOTIOMOTOI0 KOMaHIu Ping.

VY npyry uepry ciiji BUSHAUMTHCS, KN 1HTEpBaJl YCEPEIHIOBAHHS HAC IIKABUTb,
TOOTO JIJIsl SIKOTO THUITy CEPBICY BUMIPIOBATUMETHCS IMIBUAKICTH Mepenadi. B mexax maHoi
poOOTH BBa)KaTUMEMO, II0 HAC IIKaBUTh IIOTOKOBA Mepeaada BEIMKOTo 00'eMy TaHUX.

JIns OLIHKM IIBUAKOCTI 3'€IHAHHS TOUYKa-Toudka mo mpotokosry TCP wnaimpocrime
BHUKOpHCTOBYBaTH cepBic FTP. Iy 1iboro Ha olHOMY XOCTI 3amyckaeTbes cepsep ftpd, a
Ha IHIIOMY — OyIb-sSkud KiieHT ftp, sAkWii OIiHIOE CEepeNHI0 IIBHJKICTH Iepesadi,
nanpukiag mc (Midnight Commander), 3a momoMorow Kiii€HTa HEOOXiIHO 3MIHCHUTH
3aKadyBaHHS (ailry Takoro 00'eMy, 00 BCTUTHYTH MPOCIIIKYBATH MPOLIEC 3aKauyBaHHS
6yu3pko 1 XBuJIMHU. J1JIsI TOYHIIIIOTO BUMIPIOBAHHS MPOITYCKHOI CITIPOMOYKHOCTI 1CHYIOTh
crieniajgbHi nporpamu, Hanpukiaaa tcpblast. [TorpiOHo 3amycTuTH 10 TIpOrpaMy Ha 000X
KIHIX 3'€THAHHS.

JI1s1 OLIHKY MIBHUAKOCTI MAKETHOI Iepeadl TaHuX MOYKHA CKOPHUCTATUCS KOMaH 00
ping. VY 1i€ei KOMaHIU € KITI0Y -1, 33Jal0Yril IHTEpBaJl MXK IMaKeTaMH 1 K0 -S, 3aJIal0uni
po3Mip makeTy. MaHIMy/II00UM IIUMH KITFOYaMH MOXHa 3aBaHTKUTH KaHAJ 3B'SI3KY 70
«3aroruieHds» (flood), Todto mo0 cuTyarii, KoM MakeTH MOYHYTH BTpadatucs. Lle i €
rpaHWYHA TIPOMYCKHA CIPOMOXKHICTH MEpeXi Ha JaHWH MOMEHT dYacy. Hampwukman,
komanza ping im's -i 0.01 -s 125000 3aBanTakuts 10MGiT/C Ginbin Hixk Ha 100%.

[To mapamerpy TTL sikuii moBeprae nyHy (€X0) MOXXHa 3pO3YMITH, Ha SKOMY IO
paxyHKY BiJ1 JUKepesia 3aluTiB MaplIpyTU3aTOpl BiIOYBAETHCS BTpaTa MaKeTIB.

[I1sax mpoXoKEeHHS MaKeTiB MOXKHA TTOJAMBUTHCS KOMaH 1010 traceroute.

Cnnoco6M rapaHTyYBaHHA 3a4aHOI NPONYCKHIA CIPOMOKHOCTI Mepexi.

VY 3aranpHOMY BHMaaKy ctek npotokoiiB TCP/IP v.4, skuit BUKOPHCTOBYETHCS Ha
CHOTOIHIIIHIN JIeHb, MPAKTUYHO HE MICTHTHh 3acO0IB TapaHTYBaHHS SKOCTI CEpBICY
(Quality of Service, QoS). Mepexi tumy Ethernet texx He nependauvaroTh MexaHi3My
3abe3neueHHss QoS. Ilpote, B IP mepexxax MOXIMBO OOMEXWTH IIBUIKICTH Meperadl,

peryJoUr MBHUAKICTh BIAXOAY AaHUX 3 Oydepa mepemgadi MapiipyTtuzaTropa Mo sSIKOMy-
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HeOyap kputepito ( IP ampecu, mone TOS 1 tomy noaioHe). OOMEKUTH MOXKHA TUIBKH
MIBUJIKICTh Tepenadi, TOMY TapaHTyBaTH CMYTy MOXHa TUIBKA MIXK O€3MocepeaHbo
3’€IHAHUMU  MaplipyTuzaropamu. [lpuponHo, 3araiibHa cMyra MpoOIyCKaHHS MMOBHHHA
JIO3BOJIATH 11€ 3pOOUTH, TOOTO CyMa CMYT, PO3AUICHUX IO TPyHi KPUTEPIiB HE MOBUHHA
MEPEBUILYBATH TPAHUYHOI IIBUKOCTI B KaHAJII.

IIpakT4Ha yacTuHAa:

PoGoTa BHUKOHYETBCS TPYMoOK 3 3-X YOJIOBIK. J[BO€ 3aiiMarOThCs BiJITPABKOIO
TECTOBHX IOCIIIOBHOCTEH, TPETiii — BUMIPIOE 3aTPUMKH, BTpPATH IMAKETIB 1 piBEHb
MOMUJIOK y (P13UIHOMY KaHaJll 3B'S3KY.

Jlnst BuKOHaHHA pPOOOTHM HEOOXIJAHI MpaBa CYNEPKOPHCTYBaua Ha BCIX TPbOX
pobounx craniiax. (s UNIX)

Jlanuii BapiaHT poOOTH NMOBHUHEH BHMKOHYBATHCSI B MEpeXi 3 KoMyTaropoM. B
MepexXl 3 KOHLIEHTPATOpOM a00 3 1HIIKMM 3arajilbHUM CEPEJOBUILEM Mepenadl pe3ybTaTu
OyAyTh HEJIOCTOBIPHUMU 32 PAXYHOK B3aEMHOTI'O BILIMBY.

Jlami mo TekcTy MU MOCHJIaTUMEMOCs Ha ajapecu Tphox xocrtiB. Host-1, Host-2 —
MAaIlliHU, 3 SKAX TOCHJIAIOTHCS TECTOBI IMOCTIMOBHOCTI, HOSt-3 — XOCT-«KepTBa», Haj
SKUM MPOBOJIUTHCS €KCIIEPUMEHT.

1. IlepeBipTe 3aTpUMKy B KaHall 3B'A3Ky 1 piBEHb BTpPAT NpPH HE 3aBaHTaXKEHIN
Mmepexi. J{ns rmporo Ha HOSt-1 1 Host-2 3amycTiTh KoMaHy:

sh>ping Host-3 i mocmocrtepiraiite 3a i poOOTOI Mapy XBHJIHH, IMICIA YOTO
nepepBiTh ii BukoHaHHs HaTucHeHHsM CTRL-C. 3amycTiTh Tak camMoO KOMaHAY
sh>/sbin/ifconfig i 3adikcyiiTe KiIbKICTh KOJI3ii 1 TOMUIIOK Ha iHTepdetici eth0.

2. 3amycriTh cepsic ftpd Ha HOSt-3 BUKOHAHHSIM HACTYITHOT KOMaHIH:

sh> /etc/rc.d/init.d/vsftpd start fkmo komanma He BUKOHAJAcs, MEPEBIpTE, YU
BCTaHOBJeHUI maker VSftp komammoro sh>rpm -qa |grep ftp i npum HeoOXimHOCTI
BCTAHOBITh TOTPiOHMI makeT. Y aupektopii /var/ftp/pub momictiTe daiin BiamoBigHOTO
o0'emy (100M06). Ha Host-1 3amycTiTh B TepMiHall OOOJOHKY MC 1 BBEAITh HACTYINHY
KOMaHy:

mc>cd ftp://Host-3 mepeligite B aupekTopito pub i 3amycTiTh mepexavuyBaHHS
datiny. Y iHmomy TepMiHaii 3amyctite komanmy Sh>ping Host-3 i 3ynuHiTh ii B MOMEHT

nepes 3aKkiHYeHHsSM TnepekadyBaHHs dainmy. Ilim vac mnepexauyBaHHs 3adikcyiTe
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ftp://host-3/

IIBUJIKICTh, Ky BioOpakae o6osonka Mc. s mepexi 100M6it/c e Tpoxu Oinbiie 10
MGaiit/c ajisi TOBHOAYIUIEKCHOI KapTH 1 MOPTIB KomyTaTopa. 3adikcylte pe3ysbTaTh
BUKOHaHHSA KOoMaHau PiNg. Bu moBMHHI TO0OA4WTH, IO BTPAaTH JaHUX B KaHATI HE
CIIOCTEpITa€eThCs, aje 3aTpuMka 3pocia npubdiauzno B 10 pasziB. Bukonaiite koMaHzy
sh>/shin/ifconfig na Host-/ i Host-3 1 3adikcyliTe KUIBKICTh KOJI3ii 1 MOMHIJIOK Ha
inTepdetici ethO. KigpkicTh KO3 MOXE TPOXH BHPOCTH, ajie IIOMHJIOK 1 BTpaT
CIIOCTEPITraTUCS HE TTOBUHHO.

3. [loBTopiTs 1. 2 opnowacHo Ha HoSt-1 1 Host-2. 3adikcyiiTe MBUAKICTH
nepekadyBaHHs (aiay Ha JBOX XOCTaxX 1 CyMapHY MBHAKICTh. KiIbKicTh KO3 Ha HOSt-
3 MOK€ 3pOCTH 3HAYHO, aJI€ MOMIJIOK 3'SBJIATUCS HE TIOBUHHO.

4. O0uucnite HeoOxigHud mna 100% 3aBaHTaXE€HHS MOPTY pPO3MIP MAKETYy 1
IHTepBaJI TMOCWJIKM TAKeTiB. 3amycTiTh KOMaHay PiNg 3 muMu mapamerpamu: sh>ping -i
inmepean -S po3mip Host-3 omnowacuo 3 Host-/ i Host-2. Y okpeMomy TepMiHAaIi
3amycTiTh «poOHuK»: sh>ping Host-3. OueBuaHO, 110 BU 3aBaHTaXHWJIH MopT Ha HOSt-3
Ha 200%. Ilicas 3akiHYeHHS Hapu XBWJIMH TEPEPBITh «IIPOOHUK», TMOTIM NEPEPBITH
TecToBUH Ping. 3adikcyiiTe BiICOTOK BTPATH MAKETIB «IPOOHUKIBY 1 CEPEIHIO 3aTPUMKY B
kaHaui. 3adiKCylWTe MPUPICT KOJII31H 1 MOMIJIOK Ha BCIX TPHOX XOCTaX. 3PO3yMLJIO, 1110 TIPH
200% 3aBaHTaxeHb KaTaCTPOPIYHO BUPOCTE KIJIBKICTh BTPAT MAKETIB, KOMI311 1 TOMUJIOK.

5. IosTopith 1. 4 aus 190%, 180% ... 10% 3aBaHTa)keHb, 3aMyCKAIOYX TECTOBUI
ping 3 BiAMOBIAHUMU MapaMmeTpaMu. 3adikCyiTe pe3ynbTaTH.

6. [ToOymyiiTe rTpadiuHy 3aJIeKHICTH BIJICOTKA BTpPAT TAKETIB «IPOOHWKA» 1
3aTPUMKH BiJ] 3aBaHTaKEHHS Mepexi. [10sICHIT, OTpuMaHi pe3yibTaTH.

7. ITixOepiTh BIiICOTOK 3aBAaHTAKEHHS MEPEkKi KOMaHIOK PINg, Tpu  SKOMY
nepekavyBaHHs (aitity BIAMOBIIHO /10 1.2 ICTOTHO CIOBIIBHIOETHCS 1 3YITUHSIETHCS.

3MicCT 3BiTY.

3BIT HOBUHEH MICTUTH PO3JPYK pe3yJbTaTiB €KCIEPUMEHTY MO M.1-1.7 1 BUCHOBKHU

M0 KO’)KHOMY TYHKTY, a TaKk caMo Tpadiku 1o 1.6 3 MOsICHEHHIMHU.



Jlaboparopna podora Ne2

Tema: /locaizkeHHsI OCHOBHUX MOKAa3HUKIB Mepe:xi ISDN

Merta poboTu:

1 BuBuuTu npusHadeHHS 1 OCHOBHI oka3HUKH Mepex ISDN.

2 Orpumatu HaBuKM 1o0ymoBuH Mozaeni wmepexi ISDN 3 BukopuctaHHsIM

cepenoswuina moaeroBanHs NetCracker.

3 HocmimkyBatn xapaktepuctuku Mepexi ISDN 3a  gomomororo mporpamu

NetCracker.

TeopernuHni BizomocTi

Hudgposi mepesnci 36'a3ky 3 komnaexcnumu nocayzamu (Integrated Services
Digital Network, ISDN) 3'sBummcs B 1970-x pokax mius nepeaadi B nupoBOMY BUTIISII
MOBHUX CUTHaIIB, AaHUX, rpadiku 1 BimeocurHamiB. Y 1984 1 1988 pokax BoHu Oynu
cranaptuzoBati corozoMm ITU-T. Li crangaptu onucyBanu By3pkocMyroBi mepexi ISDN
(N-ISDN).

ISDN — ne cranmapt uudpoBUX TEICKOMYHIKallli, sSIKUHA B JaHUM 4ac nepeadayae
nepeaavy MpU3HAYCHHUX JJI1 KOPUCTyBada JaHUX Ha MBUAKOCTI a0 1,536 MOit/c 1 Mae
TeOpeTHuuHy MexXy B 622 Mo6it/c. Knientu, sikum notpibHo orpumaru nociyru ISDN st
3B'SI3KY 3 JIESIKOI0 TOYKOIO, MOXKYTh oTpuMatu mudpoBy ISDN-minifo 3 oqHOKaHATEHUM
00CIIyrOBYBaHHSIM BiJl CBO€1 perioHayibHO1 TesieoHHOT KoMIaHii. OgHOKaHAIbHA CITyX0a
J03BOJISIE  KIHIIEBOMY KOPHCTYBayeBl TMIAKIIOYATH JO JIHIT JEKiJIbKa MPHUCTPOIB
(mampukian, (akc, xomm'rotep 1 uudposuit tenedon). [esaki kommnaHii JO3BOJSIOTh
MIIKII0YaTd 0 BOCBMHU MPUCTPOiB (MakcumMyM uisi gadoro Ttumy |SDN-cimyxO0).
Opranizanii, siki yepe3 riaobanbHy ISDN-Mepexy croiydaioTb Mik COOOI0 JIOKajdbHI
MEpEeXi, 3a3BUYail BUKOPUCTOBYIOTH i 1boro 7-miHii. Mepexi ISDN HamaroTh pi3Hi
MOCITYTH, Cepe IKUX HACTYIIHI:

* 3a0e3meueHHs 3B'I3Ky MK JJOKAIbHUMHU MEPEKaMHU;

* 3a0e3meyeHHsT PoOOTH TOMAITHIX 0(iCiB;

* Bi/1asieHa apxiBarlisl 1 BITHOBJICHHS HACTUIPHUX KOMITIOTEPHHUX CHUCTEM;

* MIAKJIIOYEHHS NPUBATHOI Telie(POHHOI CUCTEMHU 1O PErioOHaNbHOI TelePOHHOI

KOMITaHii;
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* riepeava BENUKUX (aiiiB 300pakeHb 1 JaHUX;

» 3a0e3meyeHHs poOOTH Bil€O- 1 MyJIbTUMEIIA-I0AaTKIB, IO MPAIIOIOTh B
JEKUTBKOX JIOKAJIbHUX MEpeKax.

Bysskocmyroa ISDN-mepexxa (N-ISDN) miagrpumye iHTepdeiicn IBOX THITIB:
iHTepdeiic 6azoBoro piBHs (basic rate interface, BRI) ta inTepdeiic ocHOBHOTO piBHS
(primary rate interface, PRI).

VY ISDN-mepesxi 3 inmepgheticom bazosoco pisns (BRI) BUKOPHUCTOBYETBCS Pi3HOBH/T
MHOXHHHOTO JOCTYIY 3 YIIUTbHCHHSM KaHATIB (KU HA3WBAETHCS MYJIbTUILUICKCYBAaHHSIM
3 po3aiIeHHsAM 4Yacy). Taka Mepeka Mae 3arajbHy IMPOIYCKHY CIIPOMOKHICTD, piBHY 144
Ko6it/c. InTepdeiic 6a30BOro piBHs CKIATAETHCA 3 TPHOX KaHATIB: JIBOX HECYYUX KaHAIIIB
JUIs Iepeaadi faHux, MoBU 1 rpadiku (bearer, B), 13 mBuikictio 64 Koit/c 1 tperboro — D-
kanany (Delta, abo Demand (3amuTt)), mo 3abesnedye mBuaKicTh 16 Koit/c i
BUKOPUCTOBYEThCS I TMEpeAadl CHUTHANIB YNPaBIIHHS KOMYHIKAIIIMH, KOMYyTamli
nakeTiB 1 Bepudikaiii KpeAUTHUX KapT. ['onoBHe 3aBmanHs D-kanamy — 3a0e3neyuTu
npoxokeHHs 1 3HATTS ISDN-BUKIIMKY, a TaKOX MOYATOK 1 3aKIHYEHHSI CEaHCy Iepeaadl
TaHUX.

[aTepdeiic 6a30BOro piBHS 3aCTOCOBYETHCA JIJIsl BUKOHAHHS HACTYITHUX 3aBJaHb:

* 3a0e3meueHHs 3B'SI3KY JIOKATHbHUX MEPEK;

* POBEIEHHS B1JICOKOH(DEPEHIIINH;

* MKJIIOYEHHS 10 TOCTavajJbHUKA MOCHYT [HTepHeTy;

* BUCOKOIIBUJIKICHUM OOMIH JaHUMU 3 IOMAITHIMHU OicaMH.

Jexinbka BRI-kananiB moxkHa 3B's13aTH Mi3K CO00I0 (3rpyITyBaTH) JJis 3a0€3MeUeHHs
KOMYHIKaIliil 3 Ie BUINOKW IMBUAKICTIO. Hanpuknan, nBa B-kananu 64-ki100IT B OJHIN
BRI-ninii MoHa 3rpynyBaTd 1 OTpUMaTH 3'€JHAHHS 3 PEAJbHOIO HIBUJKICTIO Mepeadl,
piBoto 128 Koit/c. Tlpu nomaBanHi D-kamamy 16-kimobita mmoc 48 Koit/c s
CYyHpOBOJlY 1 CHHXPOHI3aIlli MOXKHA OTpUMATH 3arajibHy MBUAKICTH B 192 K6iT/c. MoxHa
srpynyBatud Tpu BRI-minii, mo Mictate 64-KinoOiTHI B-KaHaiau, 1 OTpUMATH 3arajbHy
peanbHy MIBUIKICTH epeaavl nanux, pisHy 384 Koit/c.

Knientn miakmouarotees 10 ISDN-mepex 3 inTepdeiicom 6a3oBoro piBus (BRI) 3a

JOTIOMOTOI0 2-TIAPHOTO TeNe(hOHHOTO KaOeno Ha OCHOBI BUTOI MapH.
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ISDN-mepexi 3 inmepdgheticom ocnosnozo pienss (PRI) 3abe3neuyioTh BHIY B
nopiBHsHHI 3 BRI ISDN mBuakicTe mnepepadi JaHuX, IpU IIOMY CyMapHa cMmyra
NpOITyCKaHHS KOMYTOBAaHUX JaHuX nocsrae 1,536 Moit/c. ¥ CIHA 1 Snownii iHTepdeiic
OCHOBHOTO PiBHS CKJIaaaeThcs 3 23 B-kaHamiB 1o 64-kuno6iT 1 ogHoro D-kanamy 64-
Ki100iTa 7S mepeaayi ciy>KOOBHX CHTHANIB 1 KOMYyTallli makeTiB. €BpONEnchKi Mepexi
PRI ISDN marote 30 B-xanamiB 64-kiJI0OIT 1 OAuUH KaHa 64-KiI00IT JUIs CIIYKOOBUX
curHaiiB abo komyrtamii. PRI-iHTepdelicu BUKOPUCTOBYIOTHCS IS 3B'S3KY JIOKaJbHUX
MEpEeX 1 MOCTavyaIbHUKIB MOCITYT [HTEpHETY, a TaKOXK JIJIsl IPOBEJCHHS BiJCOKOH(EpeHIIii
1 (y KOpIIOpaTUBHUX Mepexax) JUIs MiJAKIIOYEHHS <«JIOMAIIHIX» IpalliBHUKIB, 110 MalOTh
ISDN-nocTyr.

Jlns miaxmtoueHHs kiieHTiB 10 PRI-iHTEpdeiicy BUKOPUCTOBYETHCS MYJIBTHILIEKCOP
abo mpuBaTHa TenedOHHA CHUCTEMa, a TaKOX Tpymna 3 24 KaHaliB, SIKa HA3UBAETHCS
MaricTpajuito (TpaHkoM). MyJlbTHUIUIEKCOpP 3a3BHYail BUKOPHUCTOBYEThCS Tonl, komu PRI
ISDN 3abe3nedye 3B'SI30Kk MK JIOKAJIBHUMH MEpPEKaMH, ISl MOCTadaJIbHUKA MOCIYT
InTepHery BiH MoOXxe OyTH 30BHIIIHIM TPUCTPOEM ab0 MOAYJIEM B MapIHIpyTH3ATOPI.
[IpuBatHa TenepoHHA cUCTEMa BUKOPUCTOBYETHCS ISl Opradizauii BiI€OKOH(epeHUin 1
IIEHTPIB 00poOKH TeleOHHUX BHUKIMKIB, IO MalOTh 0a3u aOOHEHTCHKMX HOMEPIB,
MOB'I3aHUX 3 TPU3HAUYEHUMHU I KOpHCTyBada ciaykOamu. Taka TeirepoHHa cuctema
IMOBHHHA MaTh MOXxiauBicTh migkirodeHHss 10 PRI ISDN. VYV oxgmiii Todri MokHA
BUKOPUCTOBYBATH Jekiabka PRI-marictpasneii, 1 B boMy BUNIAAKY KUIbKICTh D-kanais,
[0 BUKOPUCTOBYIOTHCSI JJIsI TiepeAadl CilIy>KOOBUX CHUTHAJIB, MOXHA CKOPOTHUTH.
Hanpuknan, skmo komnaHis Mae m'satb PRI-maricTpaeit ais BupieHHs KOMyHIKaIliiHUX
3aBJaHb, TO BOHA MOXE MPUA0ATH TUIbKU OJIMH a0o Ba D-xananu (npyruii D-kanamn Mmoxe
BUKOPHCTOBYBATHUCS SIK PE3CPBHUI y pa3i BiJIMOBH MEPIIIOro KaHAIY).

P03BUTOK BHCOKOIIBUIKICHUX MEPEX MPUBIB 10 MOSBU wiuporxocmyzosux ISDN-
mepeoic (broadband ISDN, B-ISDN). L{s TexHOJOTS, 10 PO3BUBAETHCS, MPU3HAYCHA JIJIS
3abe3nedeHHs cyMicHOCTI 3 mepexamu ATM 1 SONET.

[upoxocmyrosi ISDN-mepexi mpu3HadeH 17 KOMYHIKaIId 3 MBUAKOCTSIMHU BiJ
155 Mo6it/c o 1 I'6it/c (1 BHILIEe) O ONTOBOJIOKOHHOMY Ka0Oelto. Y HUX 3aCTOCOBYETHCS HE

KOMYTAIIis TTaKeTIB, a KOMYTAaIlisl OCePEKIB.
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BapianTtu 3aBaaHs.

No K-ctb K-cTtb Tun Tun Tpadiky
BapiaHTy | KOMIIOTEPIB | TenedOHIB KaHaTy
1. 5 2 Station LAN peer-to-peer traffic, E-Malil
Line (SMTP)
2. 8 4 Trunk File server's client, Small Office
3. 9 6 Trunk Small office peer-to-peer, SQL
server's client
4, 4 8 Station )
_ E-mail (POP), Database
Line
5. 7 3 Trunk Small interLAN traffic, Database
6. 10 5 Station _
) E-mail (POP), HTTP
Line
7. 12 9 Trunk HTTP, E-Mail (SMTP)

Sk BUXiJIHI JITaHI MPOTOHYETHCS CTPYKTYpa MEpeXi 3 BUKOPUCTAHHAM TEXHOJIOTIT

ISDN, 300pakeHa Ha MaOHKY 1.

% 158N Phone (3)
N R
Vi 7 H
Tdeph‘w\ne B N
\ e —da
\.\ A Mendian 1 (2) Telephone (2)
\ 3
Vd Message
D el
P S
Message .~ Meridian 1 Message ISDN ’
9e. N
== u
hessage \ 5
= D,
= FEN SOHO
A Meridian 1T Server
Mefeage =
==

|

PC(2)

Mastonok 1 - Ctpykrypa nociimkyanoi mepexi ISDN

IIpakTHuyHa yacTHHA:
Bamycrite mporpamy NetCracker i ¢cTBOpITh MPOCKT y BUTIIAAI (parMeHTa Mepexi
ISDN, mpencraBienoro Ha mamoHkKy 1. Y miii momeni BukopuctoByetrbes Tpu ATC

Meridian 1, sixi cnomy4eni Mixk co6oro 3a goromororo xmapu ISDN. [lo ATC migkirodeHi
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aK TenedoHU, TaKk 1 KOMI'IOTEpH, OcHalleHi 30BHimHIMU MoaemMamu ISDN. Moaemu
nigkaodeHi 10 ATC mo intepdeiicy ISDN BRI 1 3a6e3neuyroTh MBHAKICTE OOMIHY
iHpopmartiero 128 Koéit/cek. ATC migkmoueni go xmapu ISDN Takox 3a momomororo
iTepdeiicy BRI. 3pobneno me mis Toro, mo0 mokaszaTH, SK MOBOAUThHCA Mepexa ISDN
MIPY BUCOKIN 3aBaHTAKEHOCTI KaHATY 3B'SI3KY.

BukoHaiiTe HaCTymH1 3aBIaHHS:

3aBaanns 1.

Ha nmepmiomy etami B MOJeNi BCTAHOBJICHUN JUIIE OJWH MOTIK AaHuX - Big PC 10
SOHO Server. 3anycTiTh MOJEb.

JIst meperasaay XapakKTepUCTHK TOTOKY JaHWX (Yacy MPOXOJKEHHS IMaKeTy 1 Jacy

BIryKy) HaTtuckanTe Ha kinaBiarypi Ctrl+Shift+W. 3'sButbcs HacTymHE qiaioroBe BiKHO:

Select a report B x|

=1-(_] Equipment
-] Summaries
-] Device Types
=-{_7] Statistical
-] Devices
-] WaN

=0
=&

Data flows

Applications Statistics:
Data Call Sources Statistics
Yoice Call $ources Statistics

—Description
Contains packet travel and responce time for
applications.

oK I Cancel | Help |

B wromy BuOepite 3BiT Data Flows/Application - Statistics mms nepermsamy

CTaTUCTHUKH. 3'IBUTHCS 3BIT HaCTYITHOI'O BUITIAOAY:

Applications Statistics

09.01.2004

Name Souree Destination Traveltime R

HTTF client PC SOHO Setver 0600 ms 31300 ms

VY 3BITI B IepIIOMY CTOBIII BKa3yeThCsl Ha3Ba MOTOKY JAAHUX, B APYTOMY 1 TPETHOMY
- KOMM'IOTEep, IO IHIIIIOE MOTIK JaHWX (BIAMPAaBHUK) 1 KOMIT'IOTEp, IO MPUAMAE TOTIK
(omepxyBau). YeTBepTa KOJIOHKA BKa3ye 4ac JocCTaBku makery. II'sta - gac BiAryky

(BimOBi1) MEPEKi HA 3aNTUT. BUTIUIIITH 111 3HAYEHHS B 3BIT NPO JabopaToOpHy poOOTY s

MOTAJTIBIIIOTO aHATI3Y.

B JaHOMY BHMIIAAKY MCPCXKa HaBaHTAXCHA TpPOXH, IMPO IO MOKHA CYIHUTH IIO

1HUKATOpaxX 3aBaHTAXCHHS HA MOJIETI.
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J1J1s1 301IbIIICHHS 3aBAHTAKEHOCTI MEPEKi J0aaMo MoTik aanux Big PC(2) mo PC(4).

JI71st 1bOTO HA MaHesl IHCTPYMEHTIB HATUCKYHTE KHOIKY J0/JaBaHHSI IOTOKY:

Mol | |2 |J50 g2|2|R(E (€] @

Knannite nocnigoBHo Ha xkomm'torepax PC(2) 1 PC(4). 3'1BUTbCS 11aJIOTOBE BIKHO
BUOOpY TUTY Tpadiky.
Profiles X

~ Profiles list

Name | 2] Add...
S8 SmallinterL&N traffic
g@ File server's client

gﬁ Small office database server's client Edit |
2B 50L server's client .
Rename |

= Small office peer-to-peer
g@ Voice over P peer-to-peer
SBE-Mail (SMTP)

o . ‘N

| Agsign I Adgancedl Cancel I Help |

Bubepits Tum tpadiky Small office peer-to-peer i varuchite Assign.

3amycTiTh MOJENb 1 3HOBY MPOIJISIHBTE 3BIT MPO CTATUCTHYHE MOJCIIOBAHHS IS
MEePIIOro MOTOKY JaHUX. 3aHECITh JaHl B 3BIT PO poOOTY. 3BEPHITH yBary, sik 3MIHHIUCS
gac JOCTaBKH MAKETy 1 4yac BIATYKY.

AHaNoriyHo aojaiiTe 380poTHUI NOTIK naHux Big PC(4) no PC(2), ane tun tpadiky
BuOepiTh Lan peer-to-peer. IlornsiHere, sk 30UIBIIYETHCS 3aBaHTAXKEHHS MEPExi 1
MIHSIETBCSI Yac JOCTABKH TMAKETIB 1 4ac BIATYKY MEPEKI.

3aHeciTh AaHi B Tabmuiio 1 3BiTY po poOoTy.

Tabmuus 1 - Pe3ynbratu 10CHiKEeHb CEPEIHHOT0 HABAHTAXKEHHS 1 CEPETHBHOTO

yacy JOCTABKHU BiJl IHTEHCUBHOCTI KOMI'IOTEPHOTO Tpadiky B MEPEKi

No nociipKkeHHs 1 2
CepenlHe 3aBaHTAXKEHHST MEPEKI,

Moaiit/c
CepenHiii yac 10CTaBKH, C

Yac BiAryky, ¢
3po0iTh BHUCHOBKHM MO JOCIHIJKEHHIO 3aJIEKHOCTI XapaKTePUCTUK MEPEXl BiA

3aBAaHTAXKEHOCTI MEPEXKI.
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3aBaanuga 2.

Bigomo, mo ocHoBHe npuzHadeHHs Mepex ISDN - mepegayda romnocy. [Ipu npomy 1o
mepexk ISDN MoxyTh OyTH MiAKIIOUEHI K 3BUYAlHI TeleQOHHI anapartu, Tak 1 mu@posi.

[TpuBeniTh MOAENs y MOYATKOBUU CTaH, BIIMOBIJHWA BHITAIKy, KOJHU B MOJENI
BCTAHOBJICHUH JUIIE OWH TOTIK nanux - Bim PC no SOHO Server. Ha moxenmi momaiite
rojsiocoBi BUKIUKKH MDK ISDN Tenedonom 1 3BuuaiiHuM TenedoHoM. st 1bOTO
HATHCKYWTE KHOTIKY JTOJIaBaHHS TOJIOCOBUX BHKJIUKIB

2Ly

13| 2|~ 8008z 2| R E[| @)

[Torim mocaigoBHo kmarHITh Ha ISDN-Tenedoni 1 Ha 3BHUYaiiHOMY TenedoOHI.
3'SIBUTHCS IAJIOTOBE BIKHO, aHAJIOTiYHE BikKHY BUOOpPY Tumy Tpadiky. Bubepits Tum Voice
call i Hatuckyiite kHomKy ASSign.

3anycTiTh MOJEINb 1 MOTJISIHETE, K BIJOYBAIOTHCS TOJIOCOBI BUKIIUKH.

Jlnst mepernsaay XapakTepucTuk ToTtoky naHux Big PC mo SOHO Server (wacy
NPOXO/DKEHHsST TaKeTy 1 dYacy BIATyKy) HaTuCHITR Ha kmaBiatypi Ctrl+Shift+W.
[IporasiHeTe B 3BITI PO CTATUCTUYHE MOJIEIIOBAHHS YaCy IOCTABKH MAaKETy 1 4acy BIATYKY
B Mepexi mix PC 1 SOHO Server.

JlonaiiTe TOJ0COBI BUKJIMKM MiX Maporo 1HmMX TenedoHiB. [IpornsiHpre B 3BITI
iH(poOpMaIi}0 MPO CTATUCTUYHE MOJEIIOBAHHS Yac JOCTaBKM MAakKeTy 1 4ac BIATYKY B
mepexi mix PC 1 SOHO Server.

3aHeciTh AaHi B TaOIUIIO 2 3BITY PO POOOTY 1 3p00ITH BUCHOBKH.

Tabnuns 2 - Pe3ynbTaTl 1OCTIIKEHb CEPEAHBOTO HABAHTAXKEHHS 1 CEPETHHOTO Yacy

JIOCTAaBKH BiJl IHTEHCUBHOCTI TOJIOCOBOTO Tpadiky B MEpexi

Noe nociipKkeHHs 1 2
CepenlHe 3aBaHTAXKEHHST MEPEKI,

Moaiit/c
CepenHiii yac 10CTaBKH, C

Yac BIITYKY, C

3aBaanusa 3.
3rigHo 3 BapiaHTOM jA00aBTe poOoui craHiii Ta TenepoHu. BcTaHOBITH TUMH

KaHaJIiB Ta Tpadiky.
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B nepmomy nocmigi monaite Tpadik MK KOMITIOTepamMu. B apyromy — Mix
nomanumu  Tenedonamu. [lporynstHeTe B 3BITI  1HQOpMAIi0O PO  CTATUCTUYHE
MOJIETIIOBAaHHS Yac JOCTABKH MaKeTy 1 yac BIATYKY B Mepexi mix PC 1 SOHO Server.

PGSYJ'II)TaTI/I MOACIIIOBAHHA 3aHECITh B Ta6JII/IIlI-O.

JlabopaTtopna poGoTa Ne3

Tema: JocaigskeHHsi OCHOBHMX NMOKA3HUKIB Mepexi ATM

Merta pobotu:

1. BuBYMTH npHU3HAYEHHS 1 OCHOBHI MMOKa3HUKHU Mepex ATM.

2. Otpumatu HaBUKH T10OymoBH Moxaeni Mepexi ATM 3 BHUKOPUCTaHHIM
cepenouina moaearoBanus NetCracker.

3. Hocnigut xapaktepuctuku wmepexi ATM 3a [ONOMOrOI  MPOTpamu

NetCracker.

TeopernuHi BixomocTi

Texuonoris ATM (Asynchronous Transfer Mode — acuHXpOHHHI peXUM Tepeadi)
Oyna cTBopeHa Ha 0a3i mpuHIUMIB podotn mupokocMmyroBux ISDN-mepex (B-ISDN),
OCKIJTBKHM CIOYATKy pO3MJisiialiacs sK OCHOBHUM 3aci0 IIBMAKOI Mepefadl AaHUX Mpu
opranizaiiii komyHikaiii B mepexax B-ISDN.

VY Mipy pO3BUTKY Il MEPEKEeBa TEXHOJIOTIS 3aiflHsjia CBOIO HINly B JIOKAJIBHUX 1
ro0aNbHUX Mepexkax, He paxytouun Mmepex B-ISDN. Omnepatopu TtenekomyHikarii i
perioHanbHl TeleOHHI KOMIIaHii MponoHywTs ATM panga peamzamii riaoOagbHUX
KOMYHIKaIlil, 1 4acTo IIi MOCIYTH WIyTh B 0HOMY nakeTi 3 MmoxumBoctasmMu SONET, frame
relay i iHIIMMHK TIOCTyTaMu TJI00aJIHOTO 3B'SI3KY.

Texunonoris ATM wmae Oe3niu miepeBar. BoHa nerko wmacmralyeThcsi, TOMY
IIBUKICTH TIEpeiadi JaHUX B JOKATHHUX a00 TIO0ATBHUX MEpPEex)ax MOXKE 301IbITYBATHCS
y Mipy iX 3pocTaHHs ab0 TpH MEepPepOCTaHHI JIOKAIbHOI Mepexi B riolanmpHy. 3 ii
JOTIOMOTOI0 MO’KHa BHPIIIYBaTH MPOOJEMH MEPEeBAHTAXKEHOCTI Mepexki, CErMEHTYyBaTu
MepeXi 1 HaBiTh 3a0e3MeuyBaTH BUCOKOIIBUIKICHE IMIAKIIOYCHHS HACTITBHUX CHCTEM.

Kpyrnnai 6GaHkM 1 YHIBEPCUTETH BUKOPUCTOBYIOTh ATM pysi oprasizaiii rio0albHHUX
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KOMYHIKaIlli MK BIJTAJICHUMU MalJaHYMKaMu, YpsI0B1 opraHi3alii 3acTocoByiOTh A TM
JUIS 3B'SI3KY BUIIUIEHH B MEXKaX OJHOIO MiCTa, a B KiHemaTorpadiyHiii MpoOMHUCIOBOCTI
TexHoJ0r11 ATM BUKOPUCTOBYIOThCS [ iepeaadl (GiIbMiB.

OcHoBy TexHousorii ATM cknanaiTh 1HTEpPEic 1 MPOTOKOI, 32 JOMOMOIOI0 SKOTO
Mo 3BHYAMHOMY KOMYHIKalllHHOMY KaHaly MO)XHa KOMYTyBaTh Tpadik, IO Mae sK
MOCTIMHY TakK 1 3MiHHY HIBHUJKICTb. Takox 10 ckimamy ATM BXomsaTh mnporpamu i
nepenaBalibHE CEpEIOBUINE, 110 BIAMNOBIIAIOTH CTaHAapTaMm mpotokony ATM. ATM ue
IHTErpOBaHUI METOJ] MEPEKEBOT0 JOCTYIy, SKUN 0araro BUPOOHUKIB MIKMEPEKEBOTO
YCTaTKyBaHHs MPONOHYIOTh I peajizailii B JIOKaJbHUX MEPekax, a perioHabHI
TenedOoHHl KOMMaHili — i oprasizamii riodanbHux mepex. [lpu 1mpomy aocsraroTbes
BHCOKI IIBUIKOCTI NepeAadl JaHWUX, a BapTICTh MOCIYT, IO HAIaOThCS, 3aJICKUTh BiJl
mBuakocTi. Ha ocHoBi ATM peani3yeTbesi MaciTaboBaHa MaricTpajibHa 1HGPacTpyKTypa,
AKa MOJKE B3AaEMOJISTH 3 MEPEKaMH, L0 MalOTh PI3HI PO3MIPH MIBHJKOCTI 1 METOAH
aapecarti.

SIK i B A€SKHX IHIIMX TEXHOJIOTIAX TI00ambHUX Mepex (Hampukian, frame relay), B
ATM-Mepexxax BHKOPHUCTOBYIOThCS  BipTyanbHi Jjanmroru  (virtual —circuit), ski
HasuBaroThcs Kanajgamu (Channel). IlIsuakicts kananiB ATM moxe cknagatu 10 I'6it/c, a
Ha CBHOTOAHIIIHIM JI€eHb B)K€ Maibke aocarayra mBuakicte 40 101T/c. Indopmanis
MepeaeThesl y BUIISAI OCEPENKiB, a HE Yy BUIJIAMI MakeTiB. Ha BigMiHY BiJ MakKeTiB,
ocepenku (cell) maroTh kKOprcHe HaBaHTa)XeHHs (PiKCOBAHOI JOBKHUHU 53 OaiitH, ae 5 6aiT
BIIBOJAMTHCS IS 3aroJioBKa 1 48 0alT — Jy1sl JaHUX KOPUCTyBaya.

Y ATM nepenbaueno aBa TN MepexeBux iHTepdericiB. [HTepdeiic kopuctyBau-
mepexa (User-Network Interface, UNI) omucye crmocid migkirodeHHsT KOPUCTYBAdiB JI0
ATM-mepexi. Y cBoro uepry, mikmepexesuit inTepdeiic (Network-Network Interface,
NNI) Buznauae croci6 3'ennanns 18ox mepexk ATM. OckinbKu NpuBaTHI 1 3aranbHi A TM-
Mepeki MOBUHHI B3aeMo it Mix coboto, crienudikarii UNI 1 NNI Takox Oynu po3ainesi
Ha MPUBATHI Ta 3arajibHi.

IIpakTU4yHa YyacTHHA:

3aBaanns 1.

1. 3amycrite nporpamy NetCracker i cTBopiTeh HmpoeKT y BHIIISAII (hparMeHTa

mepexi ATM, npencraBiieHoro Ha MaimoHKy 1.Bchoro BoHa ckiiagaeTbesi 3 TPhOX YaCTHH,
18



JIB1 3 SIKUX 3HAXOJAThCS ycepeauHi OyiiBesb (MarOHOK 2,3), a TpeTsS — 30BHIIIHS JIiHIS,
0 CHoJiy4ae Mepexi JABOX OyzAiBelb Ha OCHOBI TexHoJsorii ATM 3 TpoOIyCKHOIO
CIIPOMOXHICTIO KaHaly 13, — 44,738 MOGit/c (muB. man. 1). JloBxkuHa 3'€qHAHHS XMapu

ATM 3 KOXXHOIO OY/IBJICIO — 2 KM.

Building (2
Building

Q 1.1 Mbitisec

AT

Manronok 1 - 30BHIIIHS JiHIS HAa OCHOBI TexHOJor1i ATM

2. CrBopithk iHOpacTpykTypy OyamiBmi “Building”. ¥V Hiii MicTsatbes Moaem
DSU/CSU, mapmpyruzatop Cisco 7000 31 BcranoBiaeHumu Moayisimu HSSI (mst ATM) i

FastEthernet, 2 komyTtaTopu i 6 pOOOYHMX CTAHITIH.

Access-T 45

FastMET 100-16

=l
AWM A 310

AVIION A 310 (3

Workstation (23

Mautonok 2 — I[Mepmmii hparment mepexi ATM B 6yaism “Building”
3. Amnasoriydo nyHkty 2 ctBopith “Building (2)”. ¥ HboMy MICTITBCS MOJEM
DSU/CSU, mapmipyruzatop Cisco 7000 31 BcranoBiaeHumu Moayissmu HSSI (mns ATM) i
FastEthernet, 2 komyTtaTopu i 7 poOOYMX CTaHIIIH.
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AocessT 96 (2)

Maumtonok 3 — pyruit pparment mepexi ATM B Oyaisai “Building (2)”
4. VY mento Global mporpamu Bu6GepiTs mynkr Data Flow. V BikHi (Man. 4), m1o
3'SIBUJIOCS, BU MOXKETE JIETAIHLHO PO3TJISTHYTH, SIK TIEpeAacThCsl IHPOopMaIlisi B MEPExKi.
Xapakrepuctuka Tpadiky B JaHiil Mepexi BUOMPAETHCS BIIMOBIIHO 10 TAaOHII,

IIPEACTABIICHOI HA MAJIIOHKY 4.

Data Flow

Floves in the model

Mame Type Profile: Sou Edit

T InteliStation E Pro => /.. JRRCULS InterLAM traffic Intel

VI 28 InteliStation E Pro (6] =>...  Traffic InterLaN traffic  Intel Delete

VI 3% warkstation (5] => Intelli..  Traffic InterLAM traffic  War

Statistics...
< b3
Setvisble | | Set Invisible Irvert Check &l | | Uncheck &l
Cloze | Help |

Mamonok 4 - [lepenaBana mo mepexi iHpopmarris
3aaanns 2. locaixxenns moaeni ATM
1. 3amyctiTh Mozenb kHomkoro «Starty . Ilouekaiite 15-20 cekyHz.

[Tpu3ynuHiTE MOJIEITIOBaHHS KHOTIKOIO «Pause/Resumey.
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2. Y menro nporpamu «Tools/Reports» Bubepith nmyHkT «Wizard». ¥V BikHi, 1110
3'sBuIIOCs, BUOEpiTh THI 3BIiTY «Statistical/Data Flows/Application Statistics». HatucHith
«OK».

VY 3BITI, 10 3'1BUBCS, IUBIThCS MyHKT «Travel time» - yac mocTaBKy MOBIIOMIICHHS
Mix aboHeHTamu. [lopaxyiiTe cepenHiil yac JOCTaBKU MOBIIOMIICHHS 110 Mepexi. Cepenne
3aBaHTAKECHHS MEPEX1 BH 3MOXKETe 3HANTH Ha BEpXHbOMY PiBHI Mojie Ouisa xmapu ATM.

3. 3ymnuHITh pOOOTY MOJIENI.

JlocaigaeHHs 32J1€KHOCTI Yacy J10CTABKHU MOBIIOMJICHHS BiJl MipH
3aBAHTAKEHOCTI MepexKi.

1. ITiagroTyiiTe TAOUIIO HACTYITHOTO BUTJISY:

Ne 1 2 3

Cepenne
HaBaHTAXKEHHS,
Moaiit/c
Cepenniit yac
JIOCTaBKH, C

BaeciTb 10 1-ro cTOBNIS JaH1, OTPUMAaHI paHIiIle.

2. Ha mnaneni 1HCTpYMEHTIB BHOEpITh PEXUM YCTaHOBKM Tpadiky. Y oaHiil 3
Oy/iBesb JIIBOIO KHOMKOIO MUIIN BUOEPITH KOMITIOTED, 110 HE B3aEMOJIE 3 IHIIUMHU (IIPO
BIJICYTHICTh 3'€JHaHb MOHa JII3HATUCS,, HATUCHYBIIM Ha 300pake€HHI KOMIM'toTepa
MPaBOI0 KHOIKOI MHIII 1 BUOpaBmK MyHKT MeHIo «Associated Data Flow.y»). ITorim Tak

caMo BUAUTITh BUTbHUM KOMI'TOTEP 3 1HIIOT OyaiBIi. 3'SBUTHCS TaKe BIKHO:

Prafiles list

Marne ”~
S8 Database

E@ E-mail [POF)

Eﬁ FTP clleht Edit
aﬁ Small office
SBHTTP client Hename

1

Agsigh | Adxanced| Cancel | Help |

Mamtonok 5 — HanamryBanss TumiB nepenaBanoi iHpopmartii
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Bubepite Tima “INTERLAN traffic”. Hatuchite kHONKY «ASSigny. [ToBTOpiTh aBiYl
IJIs1 KOMIT'IOTEPIB, 10 3aTUIIHITUCS.

3. 3amycTiTh Monenb. Bu3HauTe cepeHiii yac JOCTaBKH, BHECITh PE3YJIbTaTH 110 2-
'O CTOBIIII TAOJIHIIL.

4. lomaiite mie 6 3'€qHaHB MK KOMITIOTEpaMH pi3HUX OyziBeNb Tak, mo O Ha OJUH
KOMIT't0Tep OyJio He Oublie 2-X 3'€HaHb. 3aMyCTITh MOJENb. Pe3ynbTaTi BHECITH 10 3-TO
CTOBIIIIS TaOIHUIL.

3amoBHITh MIATOTOBICHY TaONWII0O 1 3po0iTh BHUCHOBKM 3a pe3yJbTaTaMH
MpPOBEIEHOTO JOCITIUKeHHS. BpaxyiiTe, IO NpOIyCKHA CIPOMOXHICTh KaHamy ATM
nopiBHoe 44,738 MOiT/c, NOPIBHANTE 3 CEPEIHIM HABAHTAKEHHSIM Ha MEPEXKY.

Jloc/iazKeHHS 3aJ1€KHOCTI 4Yacy J0CTABKH MOBIAOMJICHHA BiJl po3Mipy
MOBIJIOMJICHHSI.

1. ITiaroTyiiTe TAOIUIIO HACTYITHOTO BUTJISY:

No 1 2 3 4
Po3mip
IMOB1JOMJIEHHS, 4000 6000 8000 10000
OauT
CepenHiii
yac JJ0CTaBKH, C

2. Binkpwuiite BikHO “Data Flow”, BuOepith sike-HeOyab 13 3'€JHAHb | HATHCHITH
kHOTKY «Edity. 3'1BUThCS BiKHO, 300paskeHe Ha MAITIOHKY 5.

3. V upoMmy HaTHckyiiTe kHOMKY «Edity. Binkpuerbes pemakTop, 300pakeHHi Ha

Mmai. 6.

InterLAN traffic 3
& rattic |
Tranzaction Size
m ~| |500 bytes  *
Time Between Tranzactions
|C0n$tant j |D.DDB s
Application Layer Protocol
|Genetic ﬂ

(] 4 | Cancel | Help ‘

Mamtonok 6 — Penakrop Tpadiky
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VY nyskti «Transaction Size» BkaxiTh HOBUi po3mip moBigomieHHs 1000 Oaiir.
HatucHite «OK». 3'IBUTHCS A1aJIOTOBE BIKHO 3 MUTAHHAM — BiamoBimanTe «Yesy. [lotiMm
HATHCHITH KHOIIKY «ASSIgN» 1 3akpuiite BIKHO, M0 3aJUIIIIOCA. Termep po3Mip
nepeaBaHoro MoBiOMIICHHSI MK BciMa MammnHaMu Oyae 1000 Gaidr.

4. 3amycTiTh MOaenb. [lopaxyiTe cepenHii yac JOCTaBKH MOBiOMIIEHHS. BrummiTh
B TaOnuito. 3BEpHITH YyBary Ha 30UIbIICHHS 3aBaHTaXXEHOCTI Mepexi (cepelnHe
3aBaHTakeHHs xMapu A TM).

5. 3anoBHITH TaOJIUITIO TOBHICTIO.

[ToOynyiiTe rpadik 3aaeKHOCTI Yacy JTOCTaBKHM TMOBIJOMIICHHS BiJ pPO3MIpy
NMoBIAOMIICHHS. Bru3Haute Tvnu 3anexHocTi. [1osCHITh, 4OMy 301JIbIIYEThCS Yac JOCTaBKU
MOB1IOMJICHHSI, TIOCUJIAIOYUCh HA 0COOJMMBOCTI TexHOojorii ATM . 3po0iTh BUCHOBKH IO
JTAHOMY ITYHKTY JOCIIIKEHb.

JlocmizKeHHsT  3aJ1e5KHOCTI  4acy [JOCTABKM INOBIIOMJICEHHSI BiA Ppo3Mipy
NMOBIIOMJICHHS NPH 30iJIbIICHHI KUIBKOCTi 3BePHEHb 10 MePeKi.

VY Bamiii MOTOYHIA MOJEINI 3HOBY BIIKPUMTE BIKHO HaJAIITyBaHHS SKOTO-HEOYIb
3'eIHaHHS 1, 3QJTUIIUBIIN po3Mip NoBigomiIeHHs piBHUM 10000 6ailT, BCTAaHOBITH Yac Mk
BIIMPAaBKOI JBOX moBigomieHb piBHuM 0.004 3 (y naBa pa3d MeEHIIE TOTOYHOTO).
3anyctith Mogenb. Ilpoctexxre, 1m0 BiaOyBaeTbcs. kim0 BU  nobOauuTe Ha
MapIIpyTu3aTopax abo KOMyTaTopax HYEpBOHI CHANaxd, TO BaM BIAJOCSd HABAHTAXKUTH
Mepexxy ATM 1o Mexi, 1 Tenep JesKi MakeTu MPOCTO HE MPOXOJATh. 3HAUIITh CepPeIHi
4ac JI0CTaBKH MOBIJIOMJIEHHS B MEPEXKI.

st Toro, 1mo6 B moApOOUIISIX PO3IIIIHYTH CTaH €JIEMEHTIB MEpEeXki, MPOTJIsTHETE
3BiT 3 MeHI0 nporpamu «T00Is/Reports» B mynkTi «Wizard» «Advanced/Modules/Module
Statistical Items». Y npomy 3BiTi Tak camo Oy/ie BKa3aHO KUJIbKICTh BTPAYCHUX MAKETIB.

3po06iTh BHCHOBKM Ha OCHOBI OTPUMAaHHMX pE3yJbTaTiB TIPO BIACTHBOCTI
KOMOIHOBAaHUX MEPEXK 13 BUKOPUCTAHHSAM TexHoJorii ATM. TlopiBHsiTE 3 pe3ynbTaTamu,
OTPUMaHUMH B XOJl JOCHI/DKCHHS MOJENed Mepek Ha OCHOBI I1HIIMX TEXHOJOTIH.
Oxapakrepu3yiite 0cobauBocTi TexHonorii ATM 1 cutyallii B AKUX MEPEBAXKHO came ii

BHUKOpPUCTAHHA.
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JlaGopaTopHna podoTa Ned
Tema: TexHoJi0rii 0€3APOTOBUX MeEpex.

Meta po6oTH : 03HAHOMUTHUCS 3 MPOTOKOJIAMHU 1 TEXHOJOTISIMHU Tepeaadl JaHuX y
0e3/IpOTOBUX Mepekax Ha (I3UYHOMY PIBHI, OTPUMATH HABUYKHU BHOOPY YyCTaTKyBaHHS
TSI TOOYTOBU O€3/IPOTOBO1 JIOKATBHOT 00YHCITIOBAIEHOT MEPEKi.

TeopernuHni BizomocTi

Cimeiicmeo cmanoapmie IEEE 802.11

Cranpapt |IEEE 802.11, po3pobka sikoro Oyna 3aBepuieHa B 1997 p., € 6a30BUM
CTaHJapTOM 1 BU3HAYa€ MPOTOKOJM, HEOOX1AHI JUIs OpraHizailii 0e31pOoTOBUX JOKAJIbLHUX
mepex (Wireless Local Area Network, WLAN). OcHOBHI 3 HHX - MPOTOKOJ YIPaBIiHHS
nocrymoM a0 cepenopuia MAC (Medium Access Control - HuxHi# miipiBeHb KaHATBHOTO
piBHs) 1 mpotokon PHY mnepenmaui curHamiB y ¢Gi3udHOMy cepenoBuili. B siKoOCTi
OCTAaHHBOTO  JIONIYCKA€TbCA  BUKOPUCTaHHS  pPaaloXBWIb 1  1H(payepBOHOIO
BUIPOMIHIOBAHHS.

Crannaptom IEEE 802.11 Buznauenuit equnuit nigpisesb MAC, mio B3aemojie 3
TphOMa TUIIAMH MPOTOKOIIB (PI3UYHOTO PIBHSA, SKI BIANOBIJAIOTH PI3HUM TEXHOJIOTISIM
mepefadi CUTHaNIB, - MO paaiokaHanmax B niama3oHi 2,4 [T 3 MHpPOKOCMYTrOBOIO
MOJYJIAIIEO 3 IPSIMUM po3iupenHsaM criektpy (Direct Sequence Spread Spectrum, DSSS)
i mepeckokom dyactorm (FHSS), a Takoxx 3a momomororo iH(ppauyepBOHOTO
BunpoMiHioBaHHs. CrienmdikaiissMi CTaHIApTy NepeadadeHo JBa 3HAYCHHS IIBUIAKOCTI
nepenayi gaHux - 112 Moit/c.

B mopiBHAHHI 3 KaOeIbHHUMH JIOKQJIbHUMH Mepexamu Ethernet moskmuBocti
nigpiBasi MAC posmmpeHi 3a paxXyHOK BKJIIOUEHHSI B HOTO psAy QYHKIIH, 10 3a3BUYA
BUKOHYIOTBCSI ITPOTOKOJIAaMHU OUIbIII BUCOKOTO PiBHSA, 30Kpema, nmpoueayp dparmeHTari 1
peTpaHcIsii nakeriB. lle BUKIMKAHO NMparHeHHAM MiABUILUTH €(PEKTHUBHY MPOIMYCKHY
CTIPOMOKHICTh CHCTEMU 3aB/SKU 3HIDKEHHIO HAKJIAJHUX BUTPAT HA TIOBTOPHY Iepeaauy
MaKEeTIB.

Ynpaeninna scuenennam

Jns  exoHoMii  eHepropecypciB  MOOUIBHMX  poOOYMX  CTaHUIA, IO

BUKOPHUCTOBYIOTBCSl Y O€3pOTOBUX JIOKAIBHUX Mepekax, cranpaprom |EEE 802.11
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nepea0aYeHUl MeXaHI3M IEepEeMHKaHHS CTaHI[Id B TaK 3BaHUN NACHBHUN PEXUM 3
MIHIMAQJIbHUM CIIOKUBAHHSAM MOTY>KHOCTI.

Apximexkmypa i KomnoneHmu mepexici

B ocnoBy cranmapty IEEE 802.11 mokmaneHa CTUIBHUKOBA apXiTEKTypa, MPUIOMY
Mepeka MOXKE CKJIaJaTUCS K 3 OAHOTO, Tak 1 JEKUIbKOX ocepeakiB. KoxkeH CTIIbHHK
YIPaBISEThCS 0A30BOIO CTAHIIIEIO, IO Ha3UBAETHhCS TOUKOIO0 goctymy (Access Point, AP),
sSKa pa3oM 3 CYCIAHIMH, B MeXax pajailycy Aii, poOOYMMHU CTaHIISIMH KOPHCTYBadiB
yTBOpIoe 0a3oBy 30HY oOcimyroByBanHs (Basic Service Set, BSS) Toukm mocrymy
0araToCTUILBHUKOBOI MEPEXKi B3a€EMOJIIIOTh MDK COOOI0 dYepe3 pPO3IMOAIIEHY CHUCTEMY
(Distribution System, DS), mo € ekBiBaJIGHTOM MaricTpajJbHOTO CETMEHTY KaOeIbHUX
JOKAJIbHUX Mepex. Ycsi 1HPPacTpyKTypa, IO BKJIIOYAE TOUYKH JOCTYMY 1 PO3MOJAUICHY
CHCTEMY YTBOPIOE PO3IIMpPEHyY 30HY o0ciyroByBanus (Extended Service Set).

CranmaptoM mnepen0ayeHUid TakOoX OJHOCTUIBHUKOBHI BapiaHT 0e€31pOTOBOT
Mepexi, SIKui Moke OyTH peani3oBaHui 1 0€3 TOUKH JOCTYIy, MPU IIbOMY YacTHHA ii
(GyHKIIIM BUKOHYIOTBCSL O€3M0CepeTHhO POOOUYNMH CTAHIIISIMHU.

3aobe3neuenna beznexu

Hs 3axucty WLAN cranmaprom |IEEE 802.11 mepenbadueHuil 1Minuii KOMIUIEKC
3ax0J1iB O€3IeKH Mepeaayi JaHux mija 3aranbHoro Hasporo Wired Equivalent Privacy, WEP.
Bin Bkirowae 3aco0M MpOTH[lI HECAHKLIOHOBAHOMY JOCTYNY JO MEpEekl (MEXaHI3MU 1
mpolenypu ayreHTudikaiii), a TaKoX 3amoOiraHHs TMepexorUieHHo 1H(opmarrii
(mmdpyBaHH).

Cmanoapm IEEE 802.11a

€ mHaibimem  "mumpokocmyroBuMm" 3 cimelictBa cranmaptie |IEEE  802.11,
nependavyaroud MBUAKICTH Tepefadl gaHux 10 54 MOit/c (penakiiero craHaapry,
3aTBepKEHOI0 B 1999 p., BU3Ha4YeH! Tpu OOOB'A3KOBI MBUAKOCTI - 6, 12 1 24 M6iT/c 1
I'sITh HEOOOB'sI3KOBUX - 9, 18, 36, 48 1 54 MO6iT/C).

Ha Bigminy Big 0a30BOr0 CTaHAApTy, OPIEHTOBAHOTO Ha oOjacTh 4yactotT 2,4 [T,
cnerudikamismu |EEE 802.11a nmepenbauena podota B aianaszoni 5 [T, B sikocTi meTony
MOJIYJISIIT CHTHAJly BHUOpPAHO OPTOTOHAJIbHE YacTOTHe MyibTHiLiekcyBanHs (OFDM).
Haii6inpmr cyTTeBa BiIMIHHICTD MK LIUM METOJOM 1 pamiotexHosorismu DSSS 1 FHSS

nossirae B tomy, mo OFDM mnpunyckae mnapaiensHy mnepefgady KOPHUCHOIO CUTHAILY
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OJIHOYACHO MO JAEKIJIbKOX YacTOTaxX J1ara3oHy, TOJI K TEXHOJOrIi PO3MIMPEHHS CIIEKTPY
NepenarTh CUTHAIM MOCHII0BHO. B pe3ysibTaTi MiABUILYETHCSA MPOMYCKHA CIIPOMOXKHICTh
KaHaly 1 IKICTh CUTHAITY.

Ho uemomikie |[EEE 802.11a BimHOCATBCS O1IBIIT BHCOKA CIOXKHMBaHa IMOTY>KHICTh
panionepenaBadiB i yacToT 5 [T, a Tak HaliMeHIwii pazgiyc aii (yctaTkyBaHHs ais 2,4
I'T'u moxxe mpanroBatu Ha BifcTadi 10 300M, a murst 5 [T - 611 100m).

Cmanoapm IEEE 802.11b

3aBASKM BHUCOKIM IIBHIKOCTI mepenaui gaHux (o 11 MOiT/c), mpakTHUHO
€KBIBAJICHTHIA MPOIYCKHIM CIPOMOXKHOCTI 3BHYAMHHUX APOTSHUX JIOKATBHUX MEPEK
Ethernet, a Takoxx opienTanii Ha "ocBoenuit" mianazon 2,4 I'T'n, nel cTaHmapT 3aBOIOBaB
HalOUIbILY NOMYJSPHICTh Y BUPOOHUKIB YCTaTKYBaHHS JJis1 0€3IPOTOBUX MEPEXK.

VY ocrarouniii penakmii crangapt IEEE 802.11b, Bimomuit Takox sik Wi-Fi (Wireless
Fidelity), Oy mnpwitaatuii B 1999p. B sxocti 0a30BOi pajioTEXHOJIOTII B HBOMY
BUKOPUCTOBYEThCS MeTo1 DSSS 3 8-po3psaaHrumMu mociiiioBHOCTAMHU Y OJIIIA.

OCKUJIBKU YCTaTKyBaHHsI, SIKE MpaIlo€ Ha MakCUMalbHIN mBuakocTi 11 M6iT/c mae
MEHIIUHK pajlyc All, HDK Ha HIKYMX MIBUAKOCTSX, TO ctanaaptoM 802.11b nependaueHo
ABTOMATUYHE MOHMKEHHS MIBUKOCTI TIPH MOTIPIIEHH] SKOCTI CUTHATY.

Ax 1 y pas3t 6a3zoBoro crangapry |EEE 802.11, wiTtki mexaHi3mMu poymiHTy
cneuudikamismu IEEE 802.11b He Bu3HaYeHI.

Cneuudpikauyia IEEE 802.11g

Cnemudikanii [EEE 802.11g € posButkom cranmapty 802.11b 1 m03BOJISIIOTH
MIJIBUIIUTH MIBHJAKICTH TIepeAadi JaHUX y OE3MpOBIAHUX JOKAJbHUX MeEpekax o 22
MO6iT/c (1 BUILE) 3aBASIKM BHUKOPUCTAHHIO €(EKTHBHIIIOI MOIYJALIl curHainy. OmaHuMm 3
JIOCTOTHCTB CTaHAApTYy € 3BopoTHa cymicHICTh 3 IEEE 802.11b.

IcHye nexinpka PI3HUX TEXHOJIOTIN PO3MIMPEHHs CIEeKTpy B mpoTokoiax |EEE
802.11, BHUKOPHUCTOBYETHCS TEXHOJOTIA PO3MIMPEHHS CIEKTPY METOJOM MpsIMOi
nochigoBHocTi (DSSS).

Texnonozia DSSS

[Ipn moreHuiiiHOMY KOAyBaHHI 1H(OpMamiiiHI OITH - JOTIYHI HYJl 1 OAUHUIN -

NepealoThCs MPSIMOKYTHUMU IMITyJIbcaMu Hanpyru. [IpsaMOKyTHHI iMITyIbC TPUBAIOCTI T
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Ma€ CHEKTp, LIUPUHA IKOTO OOEPHEHO MPOIOPIIiiiHA 10 TPUBAIOCTI IMIyJbCy. ToMy 4yuM
MEHIIIe TPUBAIICTh 1H(QOPMAaLIIHOTO O1Ta, TUM OUIBIIUHN CIIEKTp 3aliMae TaKW CUTHAJ.

Jlis  yMHCHOTO PpO3LIMPEHHS CHEKTPY CIOYaTKy BY3bKOCMYTOBOTO CHUTHAIy B
texHosorii DSSS B koxeH 1Hpopmartiiiinuii 01T, AKul nepenaeTses, (Joriunuii 0 a6o 1) y
OyKBaJIbHOMY pO3yMiHHI BOYJOBYETHCS TIOCTIIOBHICTh TaK 3BaHUX 4iMmiB. SIKIIo
iHpopmMmariiini O6iTH - JOriyHI Hydl abo OJWHHUIN - TMPU IOTEHLIMHOMY KOJyBaHHI
iH(opMallii MOXKHA MPEACTaBUTH Y BUTJISAI MOCTIIOBHOCTI MPSIMOKYTHUX IMITYJIBCIB, TO
KOXKEH OKPEMMH Uil - 1€ TeX MPSIMOKYTHUH IMITyJbC, ajle MOro TPUBAIICTh y JAEKiIbKa
pasiB MeHIIe TpuBajocTi iH(opMariitHoro 6ita. [TocnimoBHICTE YiMiB € MOCIIIOBHICTIO
NPSAMOKYTHUX IMIYJIbCIB, TOOTO HYJIB 1 OJWHHULB, MPOTE I HYJl 1 OJUHULI HE €
iHpopmariiHuMu. OCKUIBKM TpPHBANICTh OJHOTO 4Yina B N pa3iB MEHIIA TPHUBAIOCTI
iH(dopmarliiiiHoro 0ita, TO 1 MUPUHA CIEKTPY MEPETBOPEHOTO CHUTHaiIy Oyae B N-pasiB
Olbllie MIUPUHU CIEKTPY MEPBHUHHOrO CUTrHaNy. IIpu npoMy 1 amIunTyja nepeaaBaHOro
CUTHAJIY 3MEHIIUTHCS B N pasiB.

UinoBi MOCHIIOBHOCTI, 10 BOYIOBYIOThCA B 1H(pOpMAIiiHI O1TH, HA3UBAIOThH
mymononiouumMu  kojgamu (PN-mocnigoBHOCTI), 10 MIAKPECIIOE Ty OOCTaBUHY, IO
PE3YNBTYIOUHUA CUTHAI CTA€ MIYMOMOMIOHMM 1 WOTO BaXKKO BIJIPI3HUTH BiJl MPUPOIHOTO
Iymy.

S pO3MMPUTH CHEKTP CUTHAILY 1 3poOUTH HOTrO HEBIAMITHUM Bl MPUPOIHOTO
mymy, 3po3ymiunio. s 1bOro, B TPHUHIUIN, MOXHA CKOPUCTATUCS JIOBUIBHOIO
(BUIIaKOBOIO) YIMOBOIO MOCHIIOBHICTIO. [IpoTe, BUHMKae MUTaHHA: a K TaKUH CUTHAI
npuiMaTu? AJpKEe SKIIO BIH CTAa€ IMIYMOMNOMIOHUM, TO BHUIUIUTH 3 HBOTO KOPUCHUMU
1H(hOpMaIIHUI CUTHAJ HE TaK MPOCTO, SIKILO B3arajlli MOKJIMBO. BUSABISETHCS, MOXKIHMBO,
aje I 1pOoro Tpeba BIAMOBIIHMM YHHOM MiAIOpaTH dYiMOBY IOCIIIOBHICTb.
BuxopuctoByBaHi i pO3MIMPEHHS CIEKTPY CUTHATY YilMOBI TOCIITOBHOCTI MOBUHHI
3a/I0BOJIbHSITH TI€BHUM BHUMoOram aBTokopessuii. Ilix TepmiHOM aBTOKOpensiuii B
MaTeMaTHIll MaloTh Ha yBa3l Mipy MOAIOHOCTI PpyHKIIi camoi coO1 B pi3HI MOMEHTHU 4acy.
SIkmo miaidpatu Taky 4iloBY MOCHIJOBHICTb, AJIs SIKOT (PYHKIISI aBTOKOPEJISIII MaTuMe
PI3KO BUpaXEHU MK JIMIIE JUIsl OTHOTO MOMEHTY 4acy, TO Takuil 1H(opMalliiHui curHan
MOXJIMBO OyZe BUAUINTH Ha piBHI mymy. g mporo B mpuiiMayi OTPUMAaHUN CUTHAI

MHOXHUTBCSI Ha Ty > YINOBY MOCIIJOBHICTb, TOOTO OOYHCIIOETHCS aBTOKOpeEsliiiHa
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¢byHKLis curHainy. B pe3ynbrari cUrHai CTae 3HOBY BY3bKOCMYTOBHM, TOMY MHOTO
(UIBTPYIOTH Y BY3bKIM CMY31 4acTOT 1 OyJb-siIKa MEpeIKojia, IO MOTpaIvisie B CMYTY
MMOYAaTKOBOTO IMTUPOKOCMYTOBOTO CHUTHATY, ITICJISI MHOKCHHS HA YIMOBY IOCIIIOBHICTD,
HaBMaKH, CTa€ IMIMPOKOCMYTOBOIO 1 0Opi3yeThcsi (pinbTpamu, a y BY3bKY 1H(pOpMaIliHy
CMYTy TOTpAIUIS€ JHUIIE YacTUHA TEPENIKOAM, MO TMOTY)KHOCTI 3HAYHO MEHIa, HIXK
Nepelko/ia, Airoya Ha BXO/1 npuiiMaya.

Koou bapkepa

YinoBux MOCIIIOBHOCTEH, IO BIAMOBIIAIOTh BKAa3aHUM BHUMOTAM aBTOKOPEIIIII,
ICHye JTIOCUTH Oarato, ajie oCOOJMBHI IHTEpeC MPEACTaBIIAIOTh TaK 3BaHI kKoau bapkepa,
OCKIIBKH caMe BOHU BUKOPUCTOBYIOThCA B mpoTokom |IEEE 802.11.

Konu bapkepa wmaroTh Halkpamii cepell BIIOMHX  IICEBIOBUIIAIKOBUX
MOCJI1IOBHOCTEHN BIACTUBOCTI ITYMOIOAIOHOCTI, 110 1 3yMOBUJIO iX IIMPOKE 3aCTOCYBAHHSI.
V¥ nporokonax cimerictea IEEE 802.11 BuxopuctroByeThest ko bapkepa 3aBnoBxku B 11
gimi (11100010010). Jns Toro, mo6 mepeaaTd CUrHaj JIOT1YHA OJMHUIIS TMEPelacThCs
MPSIMOIO TIOCIIIIOBHICTIO bapkepa, a ToriyHui HyJb - IHBEPCHOIO MOCIIIIOBHICTIO.

Hleuoxicmo 1 Moéim/c

V¥ crannapti |IEEE 802.11 nepenbadeno nBa mBuakicHi pexkumu: 1 12 M6it/c. Jns
KOAYBaHHA JaHWX Ha (PI3WYHOMY PiBHI BHKOPUCTOBYETHhCS Metoa DSSS 3 11-uimoBumu
konamu bapkepa. Ilpu indopmaniiiniii mBuakocti 1 MOIT/C MBUAKICTh HACIITyBaHHS
OKpeMHX 4iriB nmociigoBHICTh bapkepa ckinagae 11x106 gin/c, a mupuHa CIEKTPY TAKOTO
curHaiy ckiagae 22 Mru. BpaxoByrouu, 0 uprHa YaCTOTHOTO J1ana3oHy ckiagae 83,5
Mr11, oTpuMy€eMO, 10 YChOTO B IbOMY YaCTOTHOMY Jl1alla30H1 MOKHA YMICTUTHU 3 4acTOTHU
KaHaly, 110 HE MEPEKPUBAIOTHhCSI. YBECh YACTOTHUM Mdiama3oH MPUNHATO OuuTh Ha 11
YaCTOTHUX KaHaJIB, 10 MEPEKPUBAIOTHCS, M0 22 MrI, BIAAAJIEHUX OJWH BiJ OJTHOTO Ha 5
Mri. ITpumipom, mepmuii kaHai 3aiiMae gacToTHUH mianazoH Bix 2400 mo 2423 Mri i
LEHTPOBaHUN BIJHOCHO 4acToTH 2412 Mru. Jpyruil kaHan UEHTPOBAHUI BIJHOCHO
gacTtoTu 2417 Mrn, a octanHii, 11 kaHan, IEHTPOBAHWH BiTHOCHO 4acTOTH 2462 MriI.
[Ipu Takomy po3riisii mepimid, moctuii 1 11 KaHam He TePEeKPUBAIOTHCS OJUH 3 OJTHUM 1
MarTh 3 MerarepueBuil MPOMINKOK OJWH BITHOCHO oJiHOTO0. Came 11l TpU KaHAJIU MOXYTh

BHKOPUCTOBYBATHCA HC3AJICKHO OUH BiI[ OAHOIO.
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s Mopynamii  cCHHycCOigalbHOTO  cuUTHaiIy  (mporec, HEOOXIMHMM s
1H(opMaIiiHOrO HANMOBHEHHS CHUTHAJY), BUKOPUCTOBYETHCS BiJHOCHA JBiiKOBa (ha3oBa
monynsimisi (Differential Binary Phase Shift Key, DBPSK). I[lpu mpomy komyBaHHS
iHpopMarlii BiAOYBAEThCA 3a PaxXyHOK 3pyIIeHHS (a3 CHHYCOiJadbHOI'O CHUTHAIY IIO
BITHOIIICHHIO JI0 MTONIEPEIHBOTO CTaHy CUTHaITY. J[BifikoBa (hazoBa MOAYJIAIlIS Tiependadae
JIBa MOXJTMBI 3HaUYCHHS 3pylIeHHs ga3u - 0 1 . Tosl JoriyHuil HyJIb MOKE IepeiaBaTUCs
cuH(a3HuM curHajaoM (3pymieHHs 1o (a3l gopiBHIOE (), a OAUMHUIIA - CUTHAJIOM, SKUAN
3pymIeHui mo ¢asi Ha 7.

HIBuakicTs 2 M0oiT/C

[adpopmaniitna mBuakicte 1 MGiT/c € 06oB's3koBoro B cranmapti |IEEE 802.11
(Basic Access Rate), aie ommiliHo MoxiauBa i mBHAKICTE B 2 MoOit/c (Enhanced Access
Rate). [Ins mepemaui JaHUX Ha Takid IMIBUAKOCTI BUKOPUCTOBYETHCS Ta K TEXHOJIOTIS
DSSS 3 11-uimoBumu komamu bapkepa, ame anmst MOIyJslii KOJMBAHHS 3aCTOCOBYETHCSA
BiHOCHA KBajpaTypHa (azosa monmyusiis (Differential Quadrature Phase Shiftey). Ilpu
BIJIHOCHIY KBaJpaTypHiil (a3oBiit MoaysIlli 3pyieHHs Pa3 Moxke HaOyBaTH YOTUPH Pi3HI
3HaueHHd: 0, m/2, m 1 37/2. BUKOPUCTOBYIOUM YOTHUPHU PI3HI CTAHU CUTHAILY, MOXHa B
OJIHOMY TUCKPETHOMY CTaH1 3aKOJyBaTH MOCIIIOBHICTh ABOX 1H(OpMaIiiHUX 01T (11061T) 1
THM CaMHM B JIBa pa3y MiABUIIUTH IHPOpMaLIHY MBUAKICTH nepeaadi. [Ipumipom, nidity
00 moxe BinmoBinatu 3pyumeHHs (asu, pisHe 0; A16iTy 01 - 3pymienns ¢asu, piBHe m/2;
ni6ity 11 - 3pymenns ¢asu, piBue m; ni0ity 10 - 3pymienns ¢asu, piae 37m/2.

[Tpu iHpopManiitHiii mBUAKOCTI 2 MOIT/C IIBUAKICTh HACTIAYBAHHS OKPEMUX YIITIB
MOCJIIOBHICTIO bapkepa 3anuinaeTscss KOMUIIHBOIO, TOOTO 11x106 win/c, a oTxe, HE
MIHSIETHCA 1 IUPUHA CTIEKTPY CUTHAIY.

IIpakTu4yHa yacTUHA:

1. BuxopucroBytoun maker NetCracker, BuBuuTH ckiaag 1 (QyHKI[IOHAIBHI
XapaKTePUCTHKHU TUIIOBOTO YCTAaTKyBaHHs 0€3IPOTOBUX JTOKAIBHUX MEPEK.

2. BigmoBigHO A0 BapiaHTy 3aBIaHHS MOOyJAyBaTH O€3IPOTOBY MEPEKY 3
BUKOpucTaHHM ctannapTis IEEE 802.11.

3. s oTpumaHOoi MoOjENI MEpexi 3aJaTH HEOOXIJHI THUMU TMOTOKIB JIAaHMX MIiX

pOOOUYMMU CTAHILISIMH 1 CEpBEPAMU 1 3pOOUTH IMITalllifHE MOJIETTIOBaHHS POOOTH MEPEXKI.
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4. TlpoanamizyBaTu CEpEeIHE 3aBAHTAKEHHS MEPEKEBOTO YCTATKyBaHHS, a TaKOX
KUIBKICTh BTpAYEHUX MaKeTiB. 3pOOUTH BUCHOBKH.

Tabmunsa 1. BapianTtu 3aBnasb

Ne Texuomoris | KiabkicTh Kinekicts | KigbKicTh
Bapianty | marictpani | HTTP FTP 0e3mpOBITHIX
cepBepiB cepBepiB CTaHIIIH

1 Ethernet 1 2 6
2 Token Ring 2 3 7
3 Ethernet 3 2 5
4 Token Ring 4 1 4
5 Ethernet 1 3 5
6 Token Ring 2 4 4
7 Ethernet 3 3 3)
8 Token Ring 4 2 6
9 Ethernet 1 4 3
10 Token Ring 2 1 7
11 Ethernet 3 4 5
12 Token Ring 4 2 3
13 Ethernet 1 1 7
14 Token Ring 2 2 4
15 Ethernet 3 3 2
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JlaGopaTopHa poboTa Neb

Tema: Po3po0ka mpocToro KJIi€HT-CePBEPHOIO 101aTKa

Meta po6oTH: HaBUUTHCS PO3POOIIATH KIIEHT-CEPBEPHI T0AATKH

Teopernuni BizomocTi:

AJITOPUTM POOOTH 3 COKETHUMH NMPOTOKOJIAMH

[Tpu poGOTI 3 COKETOM MPOCTO MOCUIAETHCS THIIOMY KOMIT'IOTEPY MOCIHITOBHICTD
cuMBOIIB. OTXKE MM METOJOM MOKHA MOCHJIATH SK TPOCTI MOBITOMJICHHS, TaK 1 LTI

¢aiimu. [Ilpuyomy, KOHTPOJIIOBATH MPABWIBHICTH MEpeadi He MOTPIOHO.
Po3bepemo cxemy poOOTH JieTaIbHIIIE:

Busnauennss Host 1 Port - mo0 ycnimHO BCTAaHOBUTH 3'€JHAHHS, NOTPIOHO
npu3HaunTh BiracTuBocTssM Host i Port kommonenty TClientSocket HeoOxiaHiI 3HAYCHHS.
Host - me xocrt-iM's (mampukmam: nitro.borland.com) a6o IP-agpeca (Hampukan:
192.168.0.88) xomm'toTepa, 3 sikuMm Tpeba 3'ennarucs. Port - Homep mopty (Bim 1 mo
65535) nyia BCTaHOBJIEHHS 3'€IHAHHS. 3a3BUYail HOMEPH MOPTIB OEpyThCA, MOYMHAIOYH 3
1025 - ockinbku HOMepu MeHiie 1024 MoxyTh OyTH 3aifHSTI CUCTEMHHUMH CIY)KOamMu
(manpukian, POP - 110);

Biakputts cokera - micis TOTO, sIK BU TpU3HA4yWwiIM BiractuBocTsM Host 1 Port
BIIMOBIIHI 3HAYEHHS, MOXHA MPUCTYMUTU O€3MOCEPEAHBO 0 BIJKPUTTS COKETa (COKET
TYT PO3IIBIIAETHCS SK Yepra, B SKild MICTATHCS CHMBOJIH, IO MEPEAAIOThCS BiJ OJHOTO
KOMITIOTEpa A0 1HmOro). [[ns 1mporo MokHa BUKIWKaTH MeTon Open KOMITOHEHTH
TClientSocket, a6o mnpuBmacHuTh BiactuBOCTi ACtive 3HaueHHs True. TyT KOpHCHO
CTaBUTU OOPOOHMK BUHATKOBOI CUTYAIlli HA TOW BUMAIOK, SKIIO 3'€THATUCS HE BJIAJIOCS,

[Tocunka/mpuitom gaHUX - IIe, BJACHE 1 € Te, IJIS YOTO BIAKPHUBAIOCS COKETHE
3'enHanHd. [IpoTOKOa OOMIHY JAaHUMM TaKOX 3aJIEKUTH BiJl CEpBEpPa;

3aKpuUTTS COKETa - IMICJS BCIX BUKOHAHUX OMEpariii HeOOX1JHO 3aKpUTU COKET 3a
nonomoroto Metony Close xommonenty TClientSocket (abo mpuBIIaCHHTH BIIACTHBOCTI

Active 3nauenns False).
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Onuc BaacTuBocTeii i MmeToxiB kommoneHty TclientSocket

Baacrusocri:

Active - moka3ye, BIIKpUTHI COKET 4M Hi. LIs1 BIacTHBICTh JOCTYITHA TSI 3aITUCY;

Host - psgok (Tum: string), sxuii Bka3sye Ha XOCT-iM'ss KOMIT'IOTEpa, 10 SIKOTO CIIif
I IKJTIOUUTHCS

Address - psgok (Tum: string), skuii Bkaszye Ha IP-ampecy komm'roTepa, 10 SKOIO
ciig miakmountrcs. Ha Biaminy Big HoOSt, Tyt moxke mictutucs aumie |P. BigMinHICTh B
TOMy, IO SKIIO BU BKaxeTe B HOSt cumBonbHe im'ss komm'torepa, To IP anmpeca,
BIJINMOBIAHA ITbOMY iMeH1 Oyae 3anuTaHa y DNS;

Port - momep moptry (Tum: Integer (Word)), no skoro ciia MigKIIOYATHCA.
JHomyctumi 3Ha4eHHs - Bij 1 10 65535;

Service - psamok (Twum: string), o Bu3Hauae ciryx0y (ftp, http, pop, i 1.1.), 10 mopty
AKO1 B1IOyI€ThCs MIAKIoUeHHA. Lle cBoepiiHMiA JOBITHHUK BIAMOBIIHOCTI HOMEPIB MOPTIB
PI3HUM CTaHJIapPTHUM IPOTOKOJIAM;

ClientType - tun 3'eqnanns. ctNonBlocking - acuaxpoHHa nepeaadya TaHUX, TOOTO
MOCWJIATH 1 TIPUMMATH JlaHI 1O COKeTy MokHa 3a jomomororo OnRead i OnWrite.
ctBlocking - cunxponna (omHouacHa) mepemada ganux. [lomii OnRead i OnWrite He
npaiorTh. Lleil Thn 3'egHaHHs KOPUCHUH AJ1 OpraHi3anii 0OMiHy TaHUMH 3a JOIIOMOTOIO
MOTOKIB (TOOTO poOOTa 3 COKETOM $IK 3 (hailiom);

Metoan:

Open - BIAKpUTTS coKeTa (aHAJOTIYHO 3aJaTH 3HaUeHHs 1rue BiactuBocTi Active);

Close - 3akpuTTs cokera (aHaIOTiyHO 3a7aTh 3Ha4YeHHs False BiactuBocti Active);

Iomii :

OnConnect -1 ojisi BAHUKAE MPU BCTAHOBJICHHI 3'€fHaHHS. ToOTO B 0OOpOOHUKY
11€1 TO/Ii1 BKEe MOKHA TTOYMHATH aBTOPHU3aIlii0 abo mpuitom/mepenavy J1aHuX;

OnConnecting - BUHUKAae TIPW BCTAHOBJCHHI 3'€HaHHA. BiAMIHHICTE Bij
OnConnect B Tomy, 110 3'€THAHHS II€ HE BCTAHOBJICHE. 3a3BUYAl Taki MPOMIXKHI MOIT
BUKOPUCTOBYIOTHCS JIJIsl OHOBJICHHS CTaTyCY;

OnDisconnect - BUHHMKAaE MpH 3aKpUTTI COkera. [Ipudomy, 3aKpUTTS K 3 BaIlol

MPOTrpaMH, TaK 1 13 CTOPOHU BiJaieHOTr0 KOMITHOTepa (abo uepes 30ii);
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OnError - Bunukae npu nmomuiii B po0oTi cokera. Ciif 3a3HAYUTH, IO IS OIS
He JornoMoke BaMm BiJJIOBUTH MOMHJIKY Y MOMEHT BIIKpHUTTS coketa (Open). ns Toro,
o0 YHUKHYTH BHJa4l BiKHA MOBIJOMJICHHS MPO MOMMIIKY, TpeOa BKIACTH BiIKPUTTS
coketa B 0110k try..except (06poOka BUHATKOBUX CUTYaIlii);

OnLookup - Buaukae npu cripo6i orpumanus Bix DNS IP-agpecu Bkazanoro xocra;

OnRead - BuHuKae, K0JIM BUAAJICHUN KOMII'TOTEp rmociaB Bam siki-ueOyap aaxi. [Ipu
BUHMKHEHHI IT1€7 MO MOXJIMBa 00po0Ka TaHUX;

3aJaTH - BUHHUKAE, KOJIN Bam I[OSBOJ'ICHI/Iﬁ 3aIIMC JaHHuX B COKCT.

Ipuxnao 1. Ilpocma coxkemna npoecpama

IIpouenypa 3’€AHAHHS 3 CEPBEPOM:

procedure Button1Click(Sender: TObject);

begin
{ Haznauaemo eracmusocmsm Host (a6o Adress)i Port nompioni snauenms }
ClientSocketl.Host := Editl.Text;
ClientSocketl.Port ;= StrTolnt(Edit2. Text);
ClientSocketl.Address := Edit4.Text;
{ Hamacaemocs siokpumu coxem i 6cmano8umu 3'€OHaHHL }
ClientSocket1.Open;

end:;

procedure ClientSocketlConnect(Sender: TObject; Socket: TCustomWinSocket);
begin
{ Ax minvku 6i06ynocs 3'eonanns - 3aKkpuacmo coxem i nepepusacmo 36's130K }
ClientSocket1.Close;

end:;

Jami ciigye IHIIANA TPUKIIAI, B IKOMY 110 COKETY MepeaatoThes 1 MPUHMaIOThCS TEKCTOBI
ITOB1JOMJICHHS:

[Tpuknaz 2. [ocuika/mpuiloM TEKCTOBUX MOBIOMIIEHD 10 COKETaX

[Tponenypa 3’enHaHHS 3 CEPBEPOM:

procedure Button1Click(Sender: TObject);
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begin
{ Axwo 3'eoOnanmns exce scmanosnene - nepepusaemo 1o2o.
If ClientSocketl.Active then
begin
ClientSocket1.Close;
Exit; {...i suxooumo 3 06pobHUKa }
end;
{ Hasnauaemo enacmusocmsm Host i Port nompioni 3nauenms}
ClientSocketl.Host := Editl.Text;
ClientSocketl.Port := StrTolnt(Edit2. Text);
{ Hamaeaemocs siokpumu coxem i gcmanogumu 3'€¢OHaHHs }
ClientSocket1.Open;

end:;

procedure ClientSocketlConnect(Sender: TObject; Socket: TCustomWinSocket);
begin
{ Ak minoku 6i00yn0cs 3'€0nanms - nocunraemo 6imanms |}
Socket.SendText(‘Hello!");
ListBox1.ltems.Add('< Hello!);

end;

procedure Button2Click(Sender: TObject);
begin
ClientSocketl.Socket.SendText(Edit3.Text);
ListBox1.ltems.Add('<"' + Edit3.Text);
end;
procedure ServerSocketl1ClientRead(Sender: TObject; Socket: TCustomWinSocket);
begin
{ Axwo nputiwno nosioomnennst - dooaemo tioeo 6 ListBox }
ListBox1.ltems.Add(> ' +Socket.ReceiveText);

end;
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IIpakT4Ha yacTuHa:

Po3pobutn  KIIIEHT-CEpBEpHUN JOMATOK, SIKUM JacTh 3MOTy OOMIHIOBAaTHCh

CIIy>k00BOIO 1H(POPMAITIEI0 MK KIIIEHTOM Ta CepBEPOM. AJNTOPUTM pOOOTH TaKHii: KIIEHT

pOOUTH 3amUT 3a JIOMOMOTIOI0 3apE3epPBOBAHOIO0 HAOOpPY CHMBOJIIB, a CEPBEP BIANOBIIAE

PEe3yNbTaTOM BHUKOHAHHS (DYHKIIII, 110 3ape3epBOBaHa IIij] ITMM HAaOOPOM.

Cnyx00Boto iH(popMalliero Mae OyTH: JaTa Ta 4ac Ha cepBepl, HOMEp BIHYECTepa

cepBepa, Ha3Ba JIOKAJIBHOTO XOCTa, KIJIBKICTh MIJAKIIOUCHHMX KJIIEHTIB 1 M€ 2 BU MAETe

IPUIYMaTH CaMi.

B nmanomy nomaTky moBHMHHI OyTH BpaxOBaHI KPUTHUYHI BUMAJKW: HEBIPHUU BB,

a00 BBEJCHO HE 3ape3epBOBaHMI HAOIp CUMBOJIB, HEMOXJMBICTh MIAKIIOUYEHHS [0

cepBepy 1 T.1. Takox Mae OyTH MMOBHUI 3aMKC il sIK Ha CEpBEPi, TaK 1 HA KJIIEHTI.

Xix poooru:

1.

CtBoputu 2 mpoOEKTH, OAMH JJIA cepBepa 1 OAMH sl KiieHTa. Po3pobutu

30BHIIIHIN 1HTEp(dEiiC KIIlEHTA Ta cepBepa.

. 3anporpamyBaTi TOJii JUIsI KOMIIOHEHTIB, $IKI BHUKOPUCTOBYBAJIUCH MpU

CTBOPEHHI JI0JaTKA.

. 3anporpamyBat 00poOKYy HECTaHJAPTHUX CHUTYalliid, a TAKOX 3aIluC i KJII€HTa

Ta cepBepa

. [IporectyBatu poOOTY mporpamu.

. [lomymaTt Haj BIOCKOHAJICHHSM JOJATKy, JOJAaBaHHAM HOBHX (QYHKIH Ta

MO>KJIMBOCTEM.
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JlaGopaTopHa poboTa Ne6
Tema: CTBopeHHs1 MpocTOro «0pay3epa» ajs Binoopaxkennss HTML o

BUOPaHOMY NOCHUJIAHHIO

Mera poborTu:
CrtBoputu mpocTuil BeO-meperyisggad ans BigoOpakeHHs npoctoro HTML mo
BUOpaHOMY TTOCHUJIAHHIO.

Teopernuni Bitomocri

Web-6payzepu - ue nporpamui 3acobu s poOOTH 3 TINEPTEKCTOBUMU
nokymentamu World Wide Web. Takox, 3a iX J0MOMOrow MO)KHA 3aBaHTa)KyBaTH
NOBUIbHI (pailin 3 Mepexi. B peski Opaysepu Bxke BOYJIOBaHI MOIITOBI Mporpam Ta

pEIaKTOpH TIIEPTEKCTIB.
BUMOI'U 10O WEB-BPAY3EPIB

e BiJ KiHIEBMX KOPUCTYBAaYiB:
o TMeperyia pi3HOMaHITHOI 1H(popMallii Ta "akKTUBHOrO BMICTY";
o TIepCOHAI3aIls pOOOTH 1 HaNAIITYBaHHS MpeICTaBlIeHH 1H(pOopMaIlii;
o KOMYHIKAIIi 3 IHIIUMHA KOPUCTYBa4yaMH 3a JIOMIOMOTO0 3aC001B €JIEKTPOHHOI
Ta MOBHOI1 IIOIITH;
e BiA agMiHiCTPaTOpIB, U0 KEPYIOTh JIOKAIBHUMU MEPEXKaMH 3 BUKOPUCTAHHSIM
TexHoJorii [HTpaHner:
o TPOCTHM Ta HEAOPOTUN TEpeBi HACTUIBHMX CHCTEM Ha KIIE€HTChKE
nporpamMHe 3a0e3reyueHHs st poOOTH B IHTpaMEPExi;
o CKOpPOYEHHS BapTOCTI MIATPUMKH HACTUIBHUX MEPCOHATBHUX KOMII'IOTEPIB,
110 MiAKITIOYCHI 10 MEPEeXKI;
o MIJABUIIEHHS MPOJYKTUBHOCTI POOOTH KIHIIEBUX KOPUCTYBAuiB JIOKAJTbHUX
MEPEK;
o Bim Web-au3aiinepiB Ta aBTOpiB J0KyMeHTiB IHTepHeT, SKi X04yTh OTPUMATH
BIIKpUTY TIATGOPMY, 3 BUKOPUCTAHHSIM MPUUHITHX CTAHIAPTIB, JJII CTBOPCHHS

aktuBHOTO "HanoBHeHH:s" WeDb i po3pooku Web-cTopiHOK HACTYITHOTO TOKOJIHHS:
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o IIHPOKOTO CIEKTPY MOB CIIEHAPIiB 1 MPOrpaMyBaHHs ISl CTBOPEHHS BMICTY
Web Tta ix miarpumky;

o PpI3HHX BUJIB aKTHBHHX O0'€KTiB Java, enemeHTiB kepyBaHHs ActiveX i
posumperas HTML, myasTuMenia 1 inTerpoBanux moayiis (plug-in);

o BIIKPUTOI 1 PO3MMPEHOT apXiTEeKTypH, sKa JO3BOJISIE€ OJaBaHHS 1

1HTErpallito HOBUX TEXHOJIOT1H 1 MOKIIMBOCTEN NEpersiLy 1HPOpMaIIii;

Haitnonyssipuimmvu Web-6paysepamu B OC Windows e Internet Explorer, Opera ta

Mozilla Firefox.

IIpakTHyHa YyacTUHA:

Po3pobutu no1aTok, MmO Ja€ MOXIUBICTH BimoOpakenHs mnpoctoro HTML mo
BHOpaHOMY MOCHUJIaHHIO. Mae MOXJIMBICTh HaBiraiii o Intepuer cropinkaM. Ilependauae
00poOKy HECTaHJIapTHUX CHUTyallli y JojaTky. PeamidyBaTu JeKiIbKa JOJATKOBUX
(dyHKIIH nporpamMu «Opay3ep» TaKuX SIK MOKIIUBICTh 30€pEKEHHS 1CTOPIi MEPETISTHYTUX
CTOPIHOK, CTBOPEHHS IIBUJIKOTO HAOOPY CaMTIB, MOXJIMBICTH CTBOPEHHS 3aKJIaJ0K s
yIIFOOJICHUX CalTIB.

Xix podorn.

1. CtBOpuTH MPOEKT MPOrPaMHOTO JAOJATKy «Opay3epa». Po3pobutu 30BHIMIHINA
1HTEpPeEiiC.
2. 3amporpamyBatu 0OpoOKy HECTaHIAPTHUX CUTYAIIii.

w

[IporectyBaTu poOOTY Iporpamu.

4. TlomymaTu Haja BIOCKOHAJIEHHSM JAOJATKy, JOJABaHHAM HOBHUX (YHKLIA Ta
MOYJIMBOCTEH.

Cteopith HoBui mpoekt ("File™ -> "New Application") Ta 3MmiHITH 3arojiOBOK Ta
ikoHKy. BcranoBmoemo Ha ¢opmy kommoneHt "WebBrowser" Tta "CoolBar", o
3HaxXoauThCs Ha Bkimammi  "Win32". Buminsemo WebBrowserl 1 mepexomuMo B
Obijectinspector. Bubepits Biaactusicts "Align™ i mocrasre "alClient". Temep na CoolBarl
nomaemo ma”enp "ToolBar" i3 Bkmagku "Win32" u "ComboBox" i3 Bkmagku "Standart"
namTpu kommoHeHTiB. Buainsemo CoolBarl nepexomumo B Objectinspector 3minroemo
"AutoSize" na "true" (3a 3amoBuyBanusaMm “false™). Buninsemo ComboBox1 mepexomumo

Ha 3aknanky "Events" aktuizyemo meron "OnKeyDown" i 3amucyemMo HacTymHe:

procedure TForm1.ComboBox1KeyDown(Sender: TObject;
var Key: Word; Shift: TShiftState);
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begin
iIf Key = VK_RETURN then
WebBrowserl.Navigate(ComboBox1.Text);
end;

Axmo kHomka ¢ kogom VK _RETURN(Enter) matucuyra, To xommonent WebBrowserl,
3aBaHTaXYye ajpec 3anvucanuii B mojae ComboBox1.

3mi"roemo BiactuBocti ToolBarl "AutoSize", "ShowCaption" i3 "Flat" ma "true". Tenep
KJIiKaeM IpaBoro Kjagimioro mo ToolBarl i Bubupaemo myunkt "New Button". Ha ToolBarl
MMOBUHHA 3’ IBUTUCH HOBa KHOIKA 3 iMmeHeM "ToolButton1". 3aminumo BiaacTusicTs Caption
Ha "Binkputu". CTBOproeMo Ie ACKUJIbKa KHOMOK 3 Ha3Bamu: Hazan, Bmepen, Cror,
OnosutH i1 Ipyk. Becranosmoemo Ha gpopmy "OpenDialog" i3 Bkinanku "Dialogs" namitpu

komroHeHTiB. Tenep crBoproemo Metoz Click mis knonku "Bigkpuru":

procedure TForm1.ToolButton1Click(Sender: TObject);
begin
iIf OpenDialogl.Execute then
begin
WebBrowserl.Navigate(OpenDialogl.FileName);
ComboBox1.Text := OpenDialogl.FileName;
end,;
end,;

JUJist iHIIUX KHOTIOK TaKO CTBOPIOEMO TIO METOY

procedure TForm1.ToolButton2Click(Sender: TObject);
begin

WebBrowserl.GoBack;
end;

procedure TForm1.ToolButton3Click(Sender: TObject);
begin

WebBrowserl.GoForward;
end;

procedure TForm1.ToolButton4Click(Sender: TObject);
begin

WebBrowserl.Stop;
end;

procedure TForm1.ToolButton5Click(Sender: TObject);
begin
WebBrowserl.Refresh;
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end;

procedure TForm1.ToolButton6Click(Sender: TObject);
var

PostData, Headers: OLEvariant;
begin

WebBrowserl.ExecWB(OLECMDID_PRINT, OLECMDEXECOPT _DODEFAULT,
PostData,

Headers);

end;

Bcranosmoemo StatusBar i3 3axmanku "Win32" i 3minioemo Biactusicts “SimplePanel” B
true . {ist WebBrowser1 ctBoproemo meton "OnStatusTextChange™:

procedure TForm1.WebBrowserlStatusTextChange(Sender: TObject;
const Text: WideString);

begin
StatusBarl.SimpleText := Text;

end,;

Bcranosmoemo Ha dopmy ProgressBar i3 zaximagku "Win32". 3MiHIOEMO BJIaCTUBICTb
"Align" na "alBottom". Insa WebBrowserl ctBoproemo meto "OnProgressChange":

procedure TForm1.WebBrowserlProgressChange(Sender: TObject; Progress,
ProgressMax: Integer);
begin
ProgressBarl.Max := ProgressMax;
ProgressBarl.Position := Progress;
end;
BceranoBmoemo ¢opmy ImagelList Ta gomaemo B HbOro 6 300pakeHHS

po3mipom 16x16. 3miHroemo BiaacTHBICTh Images Ha "ImageListl" enemenra
ToolBarl.
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JlaGopaTopHna pobota Ne/

Tema: CTBOpeHHs1 MPOCTOI NMPOrpamMu AJisi po6oTH 3 npoTokoiom SMTP,

Meta po6oTn:
Po3pobut 101aTOK, 10 /@€ MOXJIMUBICTH OTPUMAHHS Ta BIANPABKU TMOLITH IO

npotokoiry SMTP.

TeopernuHi BizomocTi

Simple Mail Transfer Protocol (ITpoctwuii [Tporokon Ilepecwnanns [Tomrn) — 11e
MPOTOKOJ, SIKU BUKOPUCTOBYETHCS JIJISl IEPECUIIAHHS €JIEKTPOHHOI MOIITH JI0 MOIITOBOTO
cepBepa abo 3 KIIieHTa-KoMIT'tIoTepa, ado Mixk nomroBuMu cepsepamu. B IANA nis SMTP
3apeectpoBanuii mopt 25. ®opmaibno SMTP Bm3nauenuit B RFC 821 (STD 10) Ta
nokpariennit RFC 1123 (STD 3) posnin 5. IIpoTokon sSKHii BHKOPHUCTOBYETHCS 3apas
Takox Bimomuii sk ESMTP 1 Busnauennii B RFC 2821.

SMTP - moOpiBHSHO TPOCTHI, TEKCTOBUW MPOTOKOJ, B SKOMY 3 €IHAHHS
B1IOYBa€ThCS 3aBXJAM 3a 1HIIIATUBU BianpaBHHKa. SMTP - cuHXpoHHMI NpOTOKON 1
CKJIaJIa€ThCsl 13 cepil KOMaHJ, 110 TOCWIAIOTHCS KIIEHTOM Ta BIAMNOBIJEH cepBepa.
BianpaBHuKOM 3a3BU4Yail € MOIITOBUM KIIEHT KIHIIEBOTO KOPHCTyBada aboO IOIITOBHIA
cepBep. SMTP Oyno po3pobneHO SK TPOTOKOJ TPAaHCHOPTYBAaHHS 1 JOCTAaBKU, TOMY
CHUCTeMH, M0 BUKOpUCTOBYIOTh SMTP, 3aBxam moBuHHI Oyt y pobOodomy cTaHi.
[IpoTOKOI YacTO BUKOPUCTOBYETHCS IS Tepeadl MOBIIOMIICHb KIIIEHTAMHU €JIEKTPOHHOI
TMIOIITH, SIK1, MPOTE, HE MAIOTh MOXJIMBOCTI JIATH SIK CEpPBEp.

Jlst pobotu 3 Mepexero, B Delphi BUKOPUCTOBYEThCS [ndy KOMIIOHEHTH, sIKI MOYKHA
3HAWTH Ha JEKUTbKOX BKJIQJIKaX CepeloBUIa po3poOKku. 3HaiaiTh Ha BKIaAll Indy Clients
- komrioneHT IdPOP3, na Bknaaui Indy Misc - xomnoneHT IdMeSsage. 3a J101OMOTor0
koMmrnoHeHTa IdPOP3 MoXHa 3AIMCHUTH TIiAKIIOYECHHS 0 IOIITOBOTO CcepBepa II0
nporokony POP3 i1 onepxaTtu HeoOXiAHY KUIbKICTh MoBiioMieHb. KomnoneHt IdMessage
OyJle BUKOPUCTOBYBATHUCH, sIK Oydep ms onepxyBanoro jaucta. llle 6yne morpidbHo memo

JUTSI BiTOOpa)kKeHHS TEKCTY JIMCTA, 1 KHOTIKA ISl 3aBaHTAXKEHHS Y€PTOBOTO MTOBIJJOMJICHHS.
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OTpuMaHHSI OJHOTO JIMCTA:

procedure TForm1.Button1Click(Sender: TObject);
begin

POP3.Host:="mail.58r.ru’;

POP3.Port:=110;
POP3.Username:=’test+58r.ru’;
POP3.Password:="12345666";
IdMessage.Clear;

POP3.Connect;

Memo1l.Clear;

POP3.Retrieve(1,IdMessage);
Memo1l.Lines.AddStrings(ldMessage.Body);
POP3.Delete(1);

POP3.Disconnect;

end;

Otpumanns 10 jucTiB:

procedure TForm1.Button2Click(Sender: TObject);
label f;

var

mailcicl:integer;

addr:string;

begin

POP3.Host:=’mail.58r.ru’;

POP3.Port:=110;
POP3.Username:=’test+58r.ru’;
POP3.Password:="12345666';
addr:=ExtractFilePath(Application.ExeName);
POP3.Connect;

for mailcicl:=1 to 10 do

begin

if POP3.CheckMessages<1 then goto f;
IdMessage.Clear;

Memo1l.Clear;

POP3.Retrieve(1,IdMessage);
Memao1l.Lines.AddStrings(ldMessage.Body);
Memol.Lines.SaveToFile(addr+inttostr(mailcicl)+’.txt’);
POP3.Delete(mailcicl);

end;
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f:
POP3.Disconnect;
Koxne noBimomieHHs: Mae aTpuOyTH - 1€ aJipeca BiANpaBHUKA, TEMA MMOBIIOMIICHHS,

BAKJIMBICTH ¥ 1HIII €JIEMEHTH.

OTpuMaHHs JiMCTa 3 AaTPUOYTOM:
procedure TForm1.Button3Click(Sender: TObject);
var

I,numPosts: Integer;

begin

POP3.Host:=’mail.58r.ru’;

POP3.Port:=110;
POP3.Username:="test+58r.ru’;
POP3.Password:="12345666";
IdMessage.Clear;

POP3.Connect;

Memol.Clear;

POP3.Retrieve(1,IdMessage);
Memol.Lines.AddStrings(ldMessage.Body);

Labell.Caption :
Label2.Caption :

IdMessage.From.Text;

IdMessage.Recipients.Email Addresses;

Label3.Caption := IdMessage.CCList.EMailAddresses;

Label4.Caption := IdMessage.Subject;

Label5.Caption := FormatDateTime(’dd mmm yyyy hh:mm:ss’, [dMessage.Date);
Label6.Caption := IdMessage.ReceiptRecipient. Text;

Label7.Caption := IdMessage.Organization;

POP3.Delete(1);

POP3.Disconnect;

end,;

BinmpasneHnHs momtu 34iicHIOETHCS 110 TipoTokoiai SMTP, komnonent IdSMTP, Bu
3MOKeTe 3HalTH oro Ha BkiIaai /ndy Clients. Y naHoMy NpUKIIail BiAMPaBICHHS MOIITH
Oyne 3I1MCHIOBAaTUCS TICHIS aBTOpHU3Allll HAa cepBepl, JIUCT BIANPABISETHCS 3 aAIqPECH
test@>58r.ua, Ha maiin test@S8r.ua .

BignpaBka oaHoro Jucra:

procedure TForm1.Button4Click(Sender: TObject);
begin

SMTP.Host:="mail.58r.ua’;

SMTP.Port:=25;

SMTP.Username:="test+58r.ua’;
SMTP.Password:="12345666";

SMTP.AuthenticationType:=atLogin;
with IdMessage do
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begin

Body.Assign(Memol.Lines);

From.Text := ‘test@58r.ua’;
Recipients.EMailAddresses := ‘test@58r.ua’;
Subject := ‘Programmersclub.ua’;

end,

SMTP.Connect;

try

showmessage(’TIpou3o1110 moaKII0YeHUE K cepBepy’);
SMTP.Send(ldMessage);

finally

SMTP.Disconnect;

end; end,;

IIpakTu4yHa YyacTUHA:

Po3poOutn nonaTok, 10 Ja€e MOXIIMBICTH OTPUMAaHHS Ta BIANPABKU TMOLITH IO
npotokolry SMTP. Mae MOXIHUBICTh BIAMPABKH Ta OTPUMAHHS JEKUIBKOX MOBITOMIICHb.

Ilepenbauae 0oOpoOKYy HECTaHAAPTHUX CUTYyallll y MOAaTKy Ta OTPUMAaHHS TOIITH 3

aTpulOyTamu.

Xix pooorm.

1. CtBOpUTH TPOEKT MTPOTPAMHOTO JOMATKY g PoOOTH 3 mpoTtokojom SMTP.

Po3poOutu 30BHIIIHINA IHTEPEHC.

2. 3amporpamyBaTu 0OpoOKy HeCTaHAAPTHUX CUTYaIIii.

w

[IporectyBatu poOOTY Mporpamu.

4. TlogymaTu HaJa BJIOCKOHAJICHHSM JIOJATKY, J0JaBaHHSIM

MOYKJIMBOCTEMN.
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